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Dr. W. T. Blanford, C.I.E., F.R.S., Vice-President, 
in the Chair. 

The Secretary exhibited tliree large photographs (now in the 
Society's Library), presented to the Society by Mr. Howaixl B. 
Turner, of Hippopotamuses swimming in a river in their native 
haunts. 


Mr. 11. E. Holding exhibited and made remarks upon a series 
of antlers of tlie first year of the Roebuck, Red Deer, Fallow Deer, 
and Wajiiti, The exhibit had special reference to a paper read 
by Mr. Martin A. 0. Hinton at the meeting of the Society held 
on March 21st, on some antlei’s of the Red Deer {Cermis 
which were obtained fi’om the Post-Pliocene deposits in the 
South of England, and in which it was stated that “ these antlers 
belonged to individuals that had suffered testicular injury at an 
early period of life, by which the chai*acters of youth were 
retained foT* a longer period than usual.*' 

Mr. Holding pointed out from the specimens exhibited 
(text-fig. 1, p, 2) that the long pedicle, suppression of tines, and 
presence of rudimentary offshodlts were characteristic of the 
antlers of all the Cervidm at the first year or “ pricket " stage, and 
were not therefore due to testicular injury, and that any inter- 
ference or injury to the generative organs, as in castration, did 
Peoc, Zoou Soc. — 1905, Vol. 11. No. I. 1 
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Text-fig. 1. 



First-year antlers of certain species of Deer. 

A, He(l Deer; B, Wapiti Deer; 0, Fallow Deer; and D, Roebuck — showing adven- 
titious points marked X not being analogous to or the predecessors of the 
characteristic “tines'* of the adult antler. E, lower portion of a pair of 
antlers of an aged Fallow buck, showing reappearance at the base of the left 
antler at X of one of these t^oints or charact^s of the immature stage. 
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not prolong or retain youthful characters of the antlers, but, quite 
the contrary, caused them to grow irregularly or had the effect of 
entire suppression of the antler. 

He stated that very frequently an aged Stag or Fallow buck 
would throw up supernumerary snags at the base of the antler 
(text-fig. 1, E) or along the side of the beam, which somewhat 
resembled, and were probably a reversion to, these immature 
characters, and that there wei’e several records of aged or barren 
hinds growing the simple “ pricket ” antlers of the first year. 


Mr. R. I. Pocock, F.Z.S., exhibited and made remarks on a 
specimen of the Spanish Tarantula, Lycosa hiapanica^ that had 
died in the Society's Gardens. 


On behalf of Mr. R. C. Punnett, F.Z.S., and himself, Mr. W, 
Bateson, F.R.S., F.Z.S., exhibited specimens of Fowls illustrating 
peculiarities in the heredity of white plumage, and made the 
following I'emarks : — 

A pure white breed such as White Leghorn, crossed with a dark 
breed such as Brown Leghorn, gives a cross-breed substantially 
white, the colour being recessive. The White Rose-comb Bantam, 
however, crossed with a coloured breed gives coloured cross breeds, 
the white being recessive. But in every specimen examined 
carefully these recessive whites were found to have one or more 
minute ticks of black pigment. Though, supei'ficially regarded, 
these ticked whites would bo classified as white, experiment proves 
them to be entirely different in nature. These facts elucidate the 
pai’axloxical accounts given by Darwin and others that Black and 
White Bantams crossed together give botli blacks and whites; 
for the black may fully dominate over the white in this particular 
case. 


The following papers were read : — 


1. On the Sponge Tjeucosolema€ontortaho\\evhvin\iy Ascandra 
contorta Haeckel, and Ascetta spinosa Lendenfeld. By 
E. A. Minchin, F.Z.S., University (Jollege, London. 

f Received March 16, 1906.] 

(Plate I.^ and Text-figures 2~6.) 

The Calcareous Sponges have been a very unfortunate group, 
from the systematic point of view. From the time when Haeckel 
swept away all previous generic names, in order to found his so- 
called natural system, up to the present day, scarcely any two 


^ For explanation of the Plate, see p, 20. 
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authors have been in agreement as to the names to be employed 
for the genera or as regards the grouping of the speeies, especially 
in the more primitive and interesting section of the Oalcavea 
Homoc(ela. 

The characters, for instance, by wliich Breitfuss defines the 
Leucosolenia of Bowerbaiik(1864) are such as would exclude 
from it all, or nearly all, the species which I should i*efer to it, 
including, as I have shown elsewhere, even Bowerbank’s type 
species of the genus, Z. hotryoides ; while Lendciifeld has always 
consistently do(^lined to make any use at all of the okk^st generic 
name amongst the Ascons. In short, with the excc]>tion, perhaps, 
of the malarial j)arasitcs, there is probably no other group in the 
animal kingdoiri in which the nomenclature is in so confused a 
state as in the llomoccela. The spmes which forms the subject of 
the present momoii' illustrates well the statement just made. 
It is a, veritable comedy of errors tlmt I ha\'e to s(»t foi*th. 

The name Lciicosoleiria coulorta was given by Boweibank in 
180(5 [1] to certain small sponges fi*oiii the Channel Islands 
Guernsey, and the Guliot Caves, Sark. li. is not. very clear, 
however, what Bowerbank considered the distinctive characters 
of his species, since his diagnosis would apply to almost any Ascon. 
lie states that “the foi'in of this sponge is so distinctly difterent 
fi’om that of L, hotryoides that .... it cannot well be mistaken 
for that species contorta always appears to consist of a 

ma.ss of contorted inosculating fistula*.” Further, that “ th(» 
external suiface of L, contorta is also sparingly furnished wdth 
recumbent acerate spicnlac, mostly disposed in a longitudiniil 
direction, and I have never observed like spicuhe on the surfa(‘e 
of Z. holryoldesy lie was a little doubtful if his sponge were not 
really id(‘ntical with Sj^onyia compUcata iMontagu (181(5), but 
came to the conclusion that Montagids figure of coioplicaia was 
“ really a very characteristic figure of Sponyia hotryoides of Ellis 
and Solander,” and that tlierefore tlu^ naine complkaia was to bo 
rejected. Finally, Bowerbank remarks that contorta and coriacea 
miglit ])e mistaken for each other in the <lried condition, but tliat 
“the total absence of defeirsive spicula* on the cloacal cavity of 
L. coriacea ” (m(*aning apparently the gastral rays of the quadri- 
T'adiates) readily distinguishes it. 

If we put Boweibank’s description into more mcxlern terms, it 
amounts to this - that />. was characterised (1) by foim 

and a])poaT*a.nco (cmitortod inosculating tubes), (2) by the pi’esence 
of triradiate, (juadriradiate, and nionaxon spicules. The term 
“ ecjuiangular ” appli(*d by him to the triradiate systems need not 
be taken into account, since he applies the same term to the 
sagittal spicules of hotryoides. It is not necessary to poini, out 
that the cliaraeters given by Bowerbank are not sufficient to define 
a sp(‘cics of Ascon; and when it is seen that hotryoides always 
has monaxon spicules, as I have shown elsewhere, ami \hi\t contorta 
may fr(}(|ueni,ly lack them ; that the specimen of hotryoides from 
w hicb Bowerbank figured spicules (Brit. Spong, iii. pi. iii.figg, .‘1, 4) 
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was really a specimen of varMilis^ while tlie specimen of contorla 
of which tlie spicules were figured (Z. c, figg. 8, 9, 10) wfis really a 
specimen of complicata ; j\n(l that amongst nine of llowerbank’s 
specimens examined by me J have found four distinct species 
confused together — to wit, complicata^ varadnlh^ corkveea^ and 
“ Ascclta s'pinosa Leiidonfeld ” : 1 think it is not necessary to say 
more in support of the sbatcunont that liowerbank’s s])ecies 
contorta was of absolutely no systematic \'alue whatever, but 
re})resented mei*ely an ill -defined jumble of difierent species. 

In 1872 Haeckel, in his ‘Kalkscliwamme’ [2], used Bowerbank’s 
specific name contorta for a sponge which he described in detail. 
Haeckel pointed out (juite i-ightly that the external chai’acters of 
contorta as set forth by Boworbank were no guide whatever to its 
iilentification, since a (piite similai mod(^ of growth characterises 
other Ascons. Haeckel therefore' diagnosed contorta by details of 
its spiculation. The diagnosis giv’en is incorrect in two points, 
namely, in stating that the nionaxons possess a lance-h(‘ad at 
their distal extremity, and that, the gastral rays of the (piadri- 
i-adi.ites are ‘^cur\ed orahvards two statements that h‘ad nn* tf) 
suspect that IBu'ckel’s material of contorta wj»s, like J>o\verl)ank’s, 
contaminated by admixture of Lcncosohnia complicata, Haeckel, in 
his description, also afiirnud, in his usual manner, definite characteis 
in the spiculation without taking into consideration the varribility 
which is so marked a feature of the spong(‘. It is a puzzle to me 
how Haeckel arrived at the definition which he gave of Ascandra 
contorta,, since the specimens named «a.nd identified by him which 
1 have geon do not agree with his description, and belong, indei'd, 
to other species- a fact Avhich easily explains any errors of 
d('scription on his part. It is even more mysterious that Haeckel 
should have considered his contorta identic^il with BowxTb.ink’s 
contorta, since, of Bow^erbanks s})ecimens examined by me, eight 
in all, not one agrees wdtli llaeckt'Fs diagnosis ! These enigmas 
are not, however, of imporhince to the present encjuiry. Taking 
Ila(Hjk(*rs description as it stJinds, and allowing for a (awtain 
margin of inaccuracy, J have been able without dilficulty to i*efer 
to Haeckel’s A sea n dr a contorta i\, sj)ongc extremely abundant on 
th(^ Medit(UTaiiean coa.sts of Fiance, and occurring elst where 
also. As I have stated in a previous memoir, I consider that 
where j)revious waiters leave us iw doubt as to tlie charact(u-s of a 
specii's, Ilaeckers description fixes the ajiplication of the name. 
1 wdll proceed now’ to describe the sjwmge w hich 1 regal’d as the true 
contorta, and then to consider the synonymy and a))plication of 
the name. 

Ascandra contorta H. is a species wdiicli, for reasons stated 
elsewhere [ 4 , itc.], I refer to the genus ClatJirina Gray (1867). It 
has a closely reticulate mode of growth, equiangular triradiate 
systems, collar-cells with basal nucleus, and parenchymula larva; 
all these being characters which make up my diagnosis of the 
genus Clathrina. 
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The specimens of this sponge which I have studied nearly all 
came fi*om Banyuls-sur-Mer, where this species is extremely abtin- 
dant. By the kindness of Monsieur Topsent, however, I have 
seen a specimen from Roscoff, not differing in any respect from the 
Mediterranean specimens. The sponge therefore has a wide mnge 
of distribution, and is almost certainly to be ranked as a member 
of the British Fauna, though it does not appear to be common on 
our coasts. Hanitsch has, indeed, record^ it fiom Liverjx)ol : 
I have no reason to doubt the coirectness of this record 
beyond the fact that my experience of specimens labelled conioria 
by the most eminent authorities has left me very sceptical as to 
the correctness of any identification of this species which T have 
not checked ; a scepticism heightened, in the present instance, by 
the fact that Hanitsch names his specimens Ascaltis cwitorta. 1 
may add tliat the sponges named Ascandra contorta by Bieitfuss 
in various memoirs have nothing to do with tliis species, and 
should not therefore be taken into account in considering its 
gcogi'aphical range. 

At Banyuls-sur-Mer Clathrina cmitorta is not only one of the 
commonest, but also one of the largest Ascons occuiring there. 
Colonies frequently measin*e 8 contimeties or moi'e across. They 
consist of a massive or spreading growth of twisted anastomosing 
tubes, I'unning in all planes, and forming a dense feltwork from 
whi(i arise at intervals the short, straight, not veiy consi)icnous 
oscular tubes, which reach two or three millimetres in height, 
and are of slightly loiger calibre than the body- tubes, as the basal 
growth may be called. The body-tubes are centred round the 
oscular tubes more or less distinctly, and in the region of the 
oscular tube the basal system of tubes is usually slightly raised up 
to form a conulus bearing the oscular tube on its summit ; but 
these conuli are gcnemlly veiy shallow, so that the upper surface 
of the spreading colony is nejirly fiat, not lobulated like that of 
cerebmm^ nor cushion-like, as in reticulum — two species occurring 
commonly with contorta, but both veiy easily distinguished from it 
at sight. Photographs will make the external characters of conterta 
clearer than any description (Plate I.). Of its allies, it is perhaps 
corimea with which contorta might be most easily confused, on 
simple inspection ; the latter, however, with its greatly developed 
gastral rays, is not found contracted up, with closed oscula, like 
corkusea, and when expanded its body- wall is much thicker and 
less delicate. 

The spiculation of Clathrina contorta comprises in typical 
specimens all the three kinds of spicules found in calcareous 
sponges. 

The triradiate sptems are equiangular, with the rays straight, 
tapering imperceptibly for the proximal half or two-thirds ; after 
that tapering more rapidly to a sharp or moderately blunt point 
(text-fig. 2, 1 The distal extremities of the rays are often 

irregular in outline, sometimes markedly so. The rays vary in 
len^h from 80 to 130 in different specimens, but may be said 
to average 90-100 g. The breadth at the proximal end of the 
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Text-fig. 2. 



Spicules of a specimen of ClathriM oowtorta from RoscolT. 


Figg. la, triradiate; 1 6-1 e, quadriradiates in facial aspect ; 1^ abnonnal quadri- 
radiate with one Vasal ray wanting; 1^-1 «» quadriradiates in side view, 
showing mtral rays ia profile; monaxons (the spicule represented 

by 1 m, being too long ibr the page, has been drawn in two pieces). 



8 PROF. E. A, MINCHIN ON THE [May 2, 

ray is usually 8 or 9 /i, but may reach 12 ; speaking generally, 

slender triradiate systems, with rays not exceeding 10/u in 
breadth, can be distinguished from thick ones with rays exce^ing 
10/4 (text-fig. 3, 2 0-2/). In some specimens the trii-adiate 
systems are all, or nearly all, of the slender typo ; in othei’s, 
triradiate systems of the thick type are more abundant. 

Some of the triradiate systems develop gastral rays, becoming 
quadriradiates, and others do not. As a rule the quadriradiates 
are more abundant than the simple triradiates. 

In some specimens there is a tendency for the simple 
triradiates to be of rather stouter build than the quadriradiates, 
but in other specimens this cannot bo noticed. 

The gfistral rays of the quadrimdiates are attached at the 
centres of the triradiate system, and are remarkable for their 
slenderness and usually also for their length (text-fig. 2, 1 g-\ i). 
Arising from a slightly expanded base, the gastral ray sometimes 
tapers rapidly to a point, then reaching a length equal to about 
one-half or one-third of that of the btisal rays ; but more usually 
the gastral ray is prolonged to a considerably greater length than 
the basal rays, reaching 130 /i, 140 /i, or even 150 /t in length. 
The gastral my then becomes excessively slender for the distal 
half or two-thirds of its length, and ends in a sharp point ; it is 
not bent oral wards as Haeckel describes it, but it is either quite 
straight or irregulaily curved. Haeckers figure of a quadri- 
radiate (KalkschwUmme, hi. pi. 14. fig. (> c) obviously represents 
a spicule of L. complicata (compare his fig. 1 e on pi. 15, 
Quadriradiates are also to be found in which, with gastral rays of 
great length, are found basal rays much shorter than usual 
text-fig. 2, 1 g; text-fig. 4, 4e); these are probably young forms 
in which the mpid gi’owth of the gastral ray ^ has caused it to 
attain its full length before the basal rays have done so. 

In the thick quadriradiates found in many specimens, 1 have 
observed a curious point with regard to the gastral ray, when 
seen in the facial aspect of the spicule. When the bas«al system 
is focussed so that the bases of the rays show sharp contours, the 
origin of the gastral ray appeal's as a dark central spot roughly 
triangular in outline, each side of the triangle being transverse 
to the base of one of the rays of the triradiate system, and the 
angles of the triangle rounded off (text-fig. 3, 2 a, 2 h). If now 
the focus is slightly raised, the base of the gastral ray appears as 
a sharp ring, within the triangle. The dark triangle appears to 
be the expanded base of the gastml ray, but it is only to be seen 
in the case of the thickened triradiate systems, not in the slender 
ones. 

The monaxon spicules of Clathrina contorta vary in the most 
singular manner, constituting the most remarkable feature of the 
species. The variations are best considered, first, from the point 

* As I have described in a former memoir (Quart. Journ. Micr. Sci., n. s. zl. 
pi. 42. fig. 56), the elongated gastitl rays of contorta are covered by a plasmodial 
mass containing four nuclei, more than I have observed on the gastral rays of any 
other Ascon. 
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of view of substantive variations of form and size ; secondly, as 
regards numerical variation, that is to say abundance of monaxons 
compared with other types of spicule. 

The monaxons are all of large size, being at least twice as 
thick as the basal I’ays of the triradiate systems, and not less than 
300 fx in length, allowing for those which are apparently not fulb 
grown. But in some specimens the nionaxons reach a size which 
can only be c?alled gigantic. In a specimen from Banyuls sent 
me by Topsent (which I will refer to as Topsent 12e), the 
monaxons, when drawn to the same scale as the other spicules 
figured liere, come out 32 centimetres in length, corresponding to 
an actual length exceeding 1000 ^ (1 mm.), with a breadth of 
about 50 /i at the thickest part. Even these proportions are 
exceeded by a specimen in my collection from Banyuls, in which 
the monaxons when drawn to scale mwusure 75 centimetres in 
length, corresponding to an actual length of 2343 g (2*3 mm.). 
I do not think that spicules of such size have been recorded from 
any Ascon. The large monaxons of Ascandra dema and A. parus 
figured by Haeckel (l, c, pi. 14. figg. 2 c, 3/) fall far below those 
that 1 have mentioned in dimensions. With these extmordinary 
vaiiations in size, the form and characters of the monaxons are 
fairly constant (text-figg, 2 and 3, 1^* 1 2 3 c 3 A). Tliey 

are spindle-shaped, pointed at both ends, slightly curved, some- 
times distinctly so when more slender, or nearly straight when 
very thick. There is no lancet-head present at the distal ex- 
tremity, as figured by Haeckel ; his figure {L c. pi. 14. figg. 6 d^ 
6 c) almost certainly refers to complicaia (compare his figg. 1 r/-! A, 
on pi. 15). It is, indeed, impossible to sfiy which is the distal end 
of these monaxons, as they do not project from the sponge like 
the true (primaiy) monaxons of other Ascons. Near the middle of 
the spicule, sometimes at about one-third of tjie length from one 
end, a slight constriction cfin be observed, sometimes very distinct, 
in others very shallow, in others again i-epresented by an annular 
thickening, and sometimes not to bo made out at all. This con- 
striction is more distinct in young spicules, and appears to become 
more or less obliterated with growth. In big spicules the 
contours are often so siniious and irregular that the primary 
constriction may be masked by secondary curves. J consider this 
primary constriction, as I pi’opose to call it, of great morphological 
importance, fis indicating probably that these spicules are not 
pi’imary monaxons comi>arab]e to those of Leucosolenia 
cmnplicatay for example, but in reality derived from a triradiate 
by loss of one ray and shifting of the two othei'S into approxi- 
mately the same straight line. In very young monaxons of 
contorta I have noticed a delicate transverse line in the region of 
the constriction (text-fig, 3, 36), and I have also found a spicule 
of which it would be difficult to affirm whether it is a young 

* A primaiy moimxon is derived from a tfingle mother cell which divides into two 
formative cells, thus originating in exactly the same manner as a single ray of a 
triradiate system. 
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monaxon or an abnormal triradiate (text-fig. 3, 3/) ; probably it 
is both ! My friend Mr. Alford has also found, in the slide of 
Topsent 126, four abnormal monaxons which have additional rays 
growing out laterally and thus become triradiates (text-fig. 6, 
9 0-9 c). In one of these (9 h) the three rays are approximately 
equal in size and meet at the angles of an ordinaiy trimdiate. 
For all these reasons I consider there is much to be said for 
regai’ding the monaxons of contorta as secondary monaxons 
derived from a triiadiate system by suppression of one ray and 
hypertrophy of the two remaining, wliich become placed in the 
same straight line, or nearly so. 

The numericjil variation in the monaxons is not less re- 
m.nrkable. In some specimens scarcely any monaxons are to be 
found ; in others they ai‘e extremely abundant. Thus in a 
specimen recently examined by me, I took a fairly large piece of 
tlio sponge, separated the spiculas with Eau de Javelle, and 
mounted all I could got up with the pipette, covering three slides. 
After prolonged searching I found five monaxons to many 
thousands of triradiate systems. In another specimen in which 
1 could find no monaxons, Mr. Alford by careful seanihing found 
two. It is often extremely difficult to be ceiiain if a specimen 
has inomixons or not. Mr. Alford has kindly undeiiyiken for me 
the task of counting the numl)ers of each kind of spicule found 
in difierent specimens, with the following results : — 
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Actual Per- 

nuniber ' centagre 
counted. Jof whole. 

Actual Per* 

number centnge 
counted, of w hole. 

1 3 kinds 

' Spicules. 

No. 1 7 

03 

3-278 + 

2727 

96123 + 

17 

-699 + 

Large. 

2837 

No. 2 1 

(S2a-2A).J 

311 

8-304 + 

3423 

91*402 

11 

•294 + 

Large. 

3745 

No. 3 .... 

383 

12*612 + 

2668 

86*168 + 

41 

1*329+ Very large, j 3086 

No. 4 \ 

(Hate I. B). 5 

247 

6*836 + 

3965 

93*668 + 

21 

•496 + 

Very largo. 

42.33 

No. 6 

146 

6*144+ 

2686 

94*644+ 

6 

•211 + 

Gigautic. . 2838 

No. 6 ') 

(Topsent 

12 e). 3 

267 

10*349 + 

2188 

84*806 + 

126 ; 

4*844 

Gigantic. 

2680 

Total for ) 
Species. ) 

1 

1460 1 

1 

7-606 

17647 

91*36 

1 

221 1 

1*144 
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These results were obtained in the following way Each 
specimen was put into Eau de Javelle to separate the spicules, 
and after carerul washing, and being allowed to stand for some 
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considerable time after each washing, the spicules were transferred 
to the slides by moans of a pipette. 

“ Each slide, when ready, then had maiked upon its under 
surhice twenty circular areas, each being brought into the micro- 
scopic field in turn and all spicules in each area carefully counted. 
When all the spicules were counted the circle was eiased and the 
next circular aiea dealt with. 

“ Tho counting was done with the aid of a caineiu lucida and 
three difFerently coloured crayons, thus ensuring that all spicules 
were counted and counted once only. 

Each (piadriradiate spicule had a number in blue marked upon 
it; the triradiate spicules were mai'ked with successive red 
numbers and a green number noted a monaxon. At each 
counting a clieck could l>e made, and the counting was comidete 
when each spicule was seen to have one number of a special 
colour upon it.” 

The spiculation of Clathrlna cont(yrta thus shows, on the one 
hand, comparatively slight variation in the triradiate systems, and, 
on the other hand, extmordimuy differences in number and size 
of the monaxons in different specimens. The variability is so 
marked, and the monaxons are frcnpiently so difficult to find, as 
to suggest at once a possible extreme of variation in wdiich the 
monaxons would be totally absent. Were this to occur we should 
have a variety of tlie sponge characterised by a type of spiculation 
which "would lead to its being placed, in many current systems of 
classification, in a genus distinct from the variety in which 
monaxons occur. 

As a matter of fact, 1 may state at once that the variety of 
contorta in which monaxons are completely lacking is very common, 
and it has been desciibed by Lendenfeld from the Adriatic under 
the name of Ascetta spinosa. This is no mere fturmise on my paii; ; 
T have been able to examine, in the collection of Canon Norman, 
a slide obtained by him fix)m Lendenfeld, and bearing in Len- 
denf eld’s handwriting the label Ascetta spinosa."^ Text-fig. 4, 
5 a -5 4, represents some spicules drawn by me from this slide. 
As will be seen, the spiculation dilfei’s in no single particular from 
that of the true cmitoria, except for the lack of monaxons. Since 
the preparation consists of tubes of the sponge mounted wdiole, it 
was not possible to obtain profile views of the gastral rays, except 
at the torn ends of the tubes, and in no case was 1 able to see an 
unbroken gastral ray in side view, but the fragments which 1 have 
drawn (5/-54) are sufficient to prove that the gastral rays of this 
specimen attain the degi’ee of length and slenderness characteristic 
of the species. Lendenfeld’s specimen is, in fact, identical in 
character with other specimens of “ spinosa ” which I have from 
Banyuls (text-fig. 4, 6 a-6 ^), and these again differ in no respect 
from the true contorta except for the absence of monaxon spicules. 

If Ascetta spinosa Lend, is to be regarded, as I believe, merely 
as a variety of Asoemdra contorta H., how is this variation to be 
explained ? The specimens of spinosa that have come under my 
notice agree perfectly in external characters with contwta^ but are 
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Text-fig. 4. 



Pigpf, Spicules of Boworbank’s type of Lsucoiolenia eontorta in Britisli 

Museum (Bowerbank Coll. 988), showing gastral rays with tendency to ir^ular 
curvature. — Figg. 6a-6A. Spicules of a specimen in Canon Normairs collection 
labelled ** Atcetta ttpinom ” in Lendentela’s handwriting; the elongated gastral 
rays (6/-6*) are broken off.— Figg. 6a-6^. Spicules of a specimen from 
B^uls. 
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all of small size. The big, spreading colonies of oontoria always 
have monaxons. It is my belief that the absence of monaxons is 
simply a juvenile feature, so to speak, of the sponge, and that they 
are only formed when the sponge has grown to a certain size. 
Such changes of spiculation with age are probably more frequent 
in sponges than is usually supposed. For a pamllel case I need 
only refer to Topsent’s observations on CUona celata, 

A point which requires brief discussion, however, is why 
Lendenfeld found only the spinosa-iovm in the Adriatic, and not the 
contorta-ioTm^ if these two forms are really only age-variations in 
one species. Are we to suppose that in the Adriatic the sponge 
does not acquire monaxons ? In my opinion the explanation of 
this point is to be sought in quite a different manner. In his 
* Kalkschwamme der Adria ' [3] Lendenfeld describes another 
species of Clathrina occurring commonly in the Adriatic, namely 
C, retiGulum. I have also found this species very abundant at 
Banyuls, and I possess many specimens of it ; but my experience 
of this species at Banyuls differs sharply in one respect from 
Lendenfeld^s observations upon it in the Adriatic. I find reticxdum 
to be more constant in external form and characters than any 
other species of A scon. All the specimens I have seen — and at 
one time I had some hundreds of specimens, collected in order to 
obtain the larval development — are comptict, rounded, cushion- 
like masses of slender, closely-knit tubes, forming a dense and 
finely-meshed reticulum from which arise one or more oscular 
tubes of much larger calibre than the tubes forming the body of 
the sponge. I have figured such a specimen elsewhere (4, p. G, 
fig. 6). In short I have never had the slightest difficulty in 
recognising rcticfukim at sight, though its spiculation often 
approaches that of coniorta very closely. My astonishment was 
therefore great to find that Lendenfeld describes this sponge as 
occurring (at Sebenica and Lossina) in nearly all the forms generally 
found in A scons. There is thus a great discrepancy between Len- 
denf eld’s observations and mine with regard to this species, and I am 
inclined to think that this ir to be explained simply by Lenden- 
feld not having recognised the true contorta, but having confused 
it with reticulum. This is a supposition which I am unable to 
prove or test ; but if correct, it would explain why Lendenfeld 
did not find the true contorta occurring in the Adriatic as well as 
spinosa, and also why he finds reticidvm so variable in form when 
in my experience it is so extremely constant. I may add, finally, 
that the figures of monaxons of reticulum given by Lendenfeld 
(3, pi. viii. figg. 7 e-7/) are more like those of contorta than those 
of reticulum^ though not exactly like those of either, as these 
sponges are known to me. 

I will now describe some of the historically important specimens 
to which I have had access, and I begin with the type-specimens 
of Bowerbank’s Leucosolenia contorta in the British Museum 
(Bowerbank Ooll. 988). The “type” consists of seven dried 
specimens, all very small, stuck on a card. The largest specimen, 
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Spiculofl of Ijeueosolenia, and Clathritm* 

Figgf. 7 a-7 L Spicules of a specimen in Norman^s collection, received from Bower- 
bank with label Leuc«sotenia contorta and identified by Haeckel os Moaudra 
contorta ; showing spicules of Ijeueosolenia mriahilis (7 a-7j), mixed with 
spicules of Nvcotl sp. (71*, 70* — 8«~8m. Spicules of a specimen in 
iNorman’s collection receivm from Bowerbank with lal)el Jjeucoeolenia etmtorta ; 
showing spicules of Leucosolenia compHcata (8 aSJ) mixed with spicules of 
Clathrina coriaeea (8 ifc-S »»). 
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the original of Bowerbank^s fig, 7 on pi. iii. of Brit. Spong, vol. iii., 
is at the top over the middle of the card ; the other six are in two 
vertical rows of three each to right and left. As I have stated 
elsewhere, I have examined six out of these seven specimens, and 
all of them, except the larger one at the top, are quite typical 
specimens of Leucosolenia compUcata ; the large specimen alone is 
a true Clathrina, 1 give figures of its spicules (text-fig. 4, 4 
and it is not necessary for me to describe them in detail, for it is 
evident from the figures that this specimen agrees with the true 
contorta in all respects but one, namely, in that the monaxons are 
wanting. In short, Bowerbank’s type-specimen of “ LeucoBolenia 
contorta,'^ or, to be more accurate, the only one of his type- 
specimens which does not belong to a species of prior standing, 
is a specimen of ^^Aacetta spinosa^^ Lendenfeld ! 

I have also examined two other specimens of Bowerbank^s 
given by him to Canon A. M. Norman, and now in the latter 
gentleman*s collection. The first of these was sent by Canon 
Norman to Haeckel, and returned by him after examination. It 
has the following label in Norman’s handwriting : — 

“ Leucosolenia contorta Bow. 

“ Guernsey 

** (A type-specimen from Dr. Bowerbank).” 

Also a label in Haeckel’s handwriting : — 

Ascandra contorta H. 

{Leucosolenia contorta Bwbk.) 

** Guernsey, Bowerbank.” 

If any specimen in the world ought to have been a specimen of 
contorta^ surely this ought, bearing, as it does, a double testimonial 
to character from the two founders of the species. What, then, 
was my astonishment, on examining the spicules, to find it a quite 
typical example of Leucosolenia variahilia Haeckel ! I ligure its 
spicules in text-fig. 5, 7 a-1 1, The only point to notice about them 
is a certain admixture of tSycon spicules {7 k, 7 1), which, as I have 
set forth in another place, frequently occurs in preparations of 
variahilia. 

The second specimen in Canon Norman’s collection bears a 
label in Bowerbank’s handwriting Jis follows : — 

Leucosolenia contorta, Guernsey.” 

According to information furnished me by Canon Norman, this 
particular specimen was not sent to Haeckel, but it is one of the 
same lot as the type sent to him, and has an equal claim to bo 
regarded as a type. Examination of the specimen shows a mixture 
of Leucosolenia compUcata and Clathrina coriacea (text-fig. 5, 
8 a-8 m), 

* Bowerbank in his Monojpaph mentions twenty-eight specimens of contorta, but 
I have had access to only nine of them. I do not know what has become of the 
others. 
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From tlio foregoing it will l)e seen, I think, that the name- 
question, in the (uise of the species under consideration, is a tangled 
problem, one, indeed, which I feel some diffidence in approaching. 
1 could wish, in fact, as 1 have said elsewhei'e, that there were in 
existence some sort of 1 nteiaiational Hague Tribunal to which 
these knotty points of nomenclature could he referred for arV)itra - 
tiou and autlioritative settlement. In the absence, however, of 
any such boily, I extract from the facts above set forth tlu^ 
following conclusions -- 

(1 ) Bowerbank’s Le.uccmahnia coniorta was a jumble of different 
species, and his description (‘ouhl not be used for identification of 
any particular sj>t‘cies. Hence Lf^.mosolenia coniorta Bowei’bank 
is a nonic.n nnditm, of no systematic validity. 

(2) Haeckers Ancandra coniorta^ though not in all respects 
correctly descrilxHl, can 1 h» apjdied to an existing s]>eciesof Ascon, 
which can })e identified by his description. Tliis I consider the 
trm* contortn : ought the sj)ecies, however, to be wiitteu coniorta 
Ibv k.or coniorta H. ? Pending t he constitution of the International 
Nomenclature Tribunal, in onler to .settle this important jK)int, f 
contcmt myself in following Haeckel in calling it coniorta liwk. 

(5) AscHta fi}nnosa Lend, is probably the young form, without 
inonaxons, of coniorta. 


J arrive therefori* at the following synonymy and diagnosis : - 

CnATiiiuNA ('ONR)RTA (Bowerbauk). 

? Xardoa spongiom Kidliker 18fi4, leones llistologicse, Abth. i. 
I)j>. ()3, (U, ]>1. ^ii. fig. 10, pi. ix. figg. fi 8. 

Lfucosolcnia coniorta Bowerliank 186fi, Mon. Brit. 8j)ong. ii. 
pp. 29 52 ; 1874, op. cit. iii, ])p. 7-8, pi. hi. figg. 5 10. 

Lencosolcnia {Xardoa) coniorta (»ray, 1867, P. Z. 8. p. 555. 

Lencosolcnia {Lniciria) coniorta^ Haeckel, 1870, Jen. Zeitschr. 
V. ]). 243. 

Ascandra coniorta Haeckel, 1872, Kalkschwiimme, ii. pp. 91 
93, iii. pi. 14, figg. 6 a e, 

? AscaUia coiitorta Hanit.sch, 1890, Tr. Biol. Soc. L’pool, iv. 
pp. 195 & 233. 

Ascetta sjnnosa Lendenfeld, 1891, ZeiLschr. wiss. Zool. liii. 
pp. 203 205, pi. viii. figg. 2, 16, 21, 22. 

Lcacosoicnia coniorta Topsent, 1891, Arcli. Zool. Exp. (2) ix. 
j>. 525 ; Bull. Soc. Zool. Fmnce, xvi. p. 128 ; 1892, Result. Cam- 
liagnes Sci. Albert 1", hisc. ii. p. 22; 1894, Rev. Biol. Nord 
Fi'ance, vii. pp. 7 k 22. 

Clathrlna coniorta M inchin, 1896, Ann. k Mag. Na-t. Hist. (6) 
xviii. p. 359. 

^ Nardm npongiosa Kolliker has been put hy Haeckel as a synonym of either 
Ascaltis cerebrum or A. ffe/]fenbauri,hvit the figures of the external form, no less than 
those of the spiculation, given by Kolliker, seem to me to inheate that the author 
WHS dealing with the spinosaAovm of coniorta. I have discussed this point elsew'here 
(Quart. Jouru. Micr. Sci. n. s. xl. p. 633, footnote). 

Proc. Zool. Soc. -1905, Vol. II. No. II. 
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Clathrina spinosa Minchin, ibid. 

Leucoaohnia spinosa Breitfuss, 1898, Arch. f. Naturges. Ixiii. 1, 
p. 213. 

(The following references, on the other hand, probably do not 
i*elate to the true contorta,) 

Aacandra contorta Barrois, 1876, Ann. Sci. Nat. (6) iii. Article 
1 1 , p. 35, probably refei*s to Leucoaoleriia complicata. 

Leucoaolenia contorta Carter, 1880, Midland Natumlist, ii. 
p. 195. The author remarks that Bowerl>ank’s illustration of 
the linear spicule is defective. There are two forms, quite different 
from each othei' and from Dr. Bowerbank’s figure.” I consider 
it prolmble from tliLs statement that Carter was dealing with a 
.specimen of Leucoaohnia complicata. 

Aacandra contorta Breitfuss, 1898, Arch. f. Naturges, Ixiii. 1, 
p. 214, refers to a specimen of Lcncoaolenla complicata \ so pro- 
Iwibly also the sj)onge descril>ed and figured by the same author in 
Mem. Ac. St. P^tersbourg, 1898 (viii.) vi. p. 15, pi. i. fig. 1, and 
cited by him in other memoirs. 

And finally it should be mentioned that the numeious si>ecimens 
sent out from Sinel and Hornoll’s Zoologicsil Station, Jersey, are 
all, so far as I have seen, specimens of Lencosolenia complicata. 

Diagnosis, — Trimdiate systems equiangular, with or without 
gastinl rays ; the quadriradiates geneiully more numerous tlian 
the simple triradiates. Rays of the tiiradiate systems tapering 
imperceptibly for the proximal half or two-thirds, then narrowing 
more rapidly to a sharp or moderately blunt point. Gastral mys 
sometimes shoii;, more usually longei* than the basal lays, very 
slendei’, sharp, and straight or irregularly curved. 

Monaxons at least twice as thick as the basal rays of the ti’i- 
mdiate systems, — varying in diffei^ent specimens from a moderate 
size to gigantic proportions, spindle-shaped, usually slightly curv^ed, 
and usually with a distinct constriction near the middle of their 
length ; sometimes very few in number, sometimc's absent, 
altogether. 

The chief objection that can be made, it seems to me, with 
regard to my treatment of the species, relates to the |K)sition of 
apinosa. Naturalists concerned chiefly with the arrangement 
of specimens in bottles on shelves will perhaps object to my 
lumping” together two forms which c^fin l)e seimrated by a definite 
chai-acter, although by one only. Those who i*eason thus will, no 
<ioubt, prefer to retain spinosa as a “species” distinct from 
contorta ; in that case the type of Bowerbank^s contorta belongs 
to the former species, a fact which luises alarming problems of 
nomenclature. The range of variation seen in contorta has its 
natural and logical termination in the form spinosa, and justifies, 
in my opinion, placing the latter as a synonym. Moreover it is 
often extremely difficult to be certain that monaxons are really 
absent in a specimen of “ spinosa^ They may be so scai-ce that 
they have been simply overlooked. 

After arriving at the above conclusions with regard to the 
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identity of contorta and sphtosUf it is hardly necessary for me to 
express my opinion with regard to those systems of classification 
which define not only species but even geneiu of Ascons by the 
presence or absence of monaxon spicules. Before such a diameter 
as the presence or absence of monaxons can be used for systematic 


Text-fig. 6. 



Abiiomal gigantic spicules of the class of the moiiaxons ft*om a specimen of Clathrhta 
omtorta from Banyuls (Topsent 12 e). Magnified about 160 linear (i. c. half as 
much as the spicules figured in text-figg. 2-6). 


purposes, it is necessary to understand clearly what is meant by a 
monaxon spicule. In calcai*eous sponges a spicule of this class may 
be one of two perfectly distinct things. It may be, on the one hanci, 

2 * 
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a primary monaxon spicule, derived from a single mother-cell, 
and developing exactly in the same way »is a single ray in a tri- 
radiate system, with which it is strictly homologous. It may l)e, 
on the other hand, a secondary monaxon, derived by modification of 
an entire triradiate system by loss of one ray, pei’haps in some aises 
two rays. Good examples of monaxons undoubtedly of secondary 
nature are the elbowed monaxons in the stalk of Clathrina lacunosa 
Johnston (i*enamed Ascamira angnlaia by Lendenfeld). I believe 
also, tis stated above, that the monaxons of contorta a re to be regarded 
as secondary. It is clear that a. character which is sometimes one 
thing, in other cases (juite another thing, cannot be usefully 
employed for purposes of systematic classification, not, at least, 
until more is known about it. 

If Ascetta spinosa be put as a synonym of Clathrina amtoria, 
it is seen that the species has a wide range, extending from the 
Adriatic round the coasts of France into the English Channel, and 
probably also on to the coasts of Great Britain. 

It is my pleasjint duty finally to express my thanks to friends who 
have assisted me in the prepaiation of this memoir, put together 
from obs(*rvations foi* the most part of long standing, at a time 
when the stress of other work, caused by prepaiations for my 
depai*t.uro for the Tropics, was very great. My friend Mi‘. G. R. 
Alford, who is making a s})ecial study of tlu‘ variation of this 
sponge, has given me valuable assistance, as will be evident from 
the facts I have quoted from him abo\e. Mr. Alford has also 
kindly luidertaken to see this memoir thi-ough the press for nu‘. 
My friend and pujdl Mr. L. R. Cmwshay has given me great help 
in preparing the illusti’ations. Finall}', I have to thank Monsieur 
Topsent, of Oaeii, for his kindness in sending me specimens from 
Roscoff and elsewhere .and for answering many queries. 
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EXPLANATION OP PLATE I. 

Clathrina contorta from Baiiyuls. 

A from above j B from above, and 0 from the side, to show the oscular 
tubes (0). 
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2. Some Notes upon the Anatomy of the Ferret-Badger, 
Ilelictis personata. By Frank B. Beddard, M.A., 
F.R.S,, Prosector to the Society. 

[Received March 21, 1905.] 

(Text-figures 7~12.) 

The dissection of a feniaJe example of Hdictis personata^ which 
was acquired by the Society on the 4th and died on the 14th 
Noveni})er, 1904, enables me to lay before the Society some new 
fa(*ts in the amitomy of this genus of Carnivora. 

So far as 1 am aware, the only zoologist who has investigated the 
anatomy of the soft parts of the genus Ilelictis is the late Prof. 
Carrocl *, whose memoir deals with the essentials in its structure, 
l^he species examined by him was Ilelictis suhaurantiaca. It is 
not therefore unnt'ceswiry to report upon the anatomy of another 
s})ecies, though tlie difierences between the two are, as might be 
ex])ected, but slight. I deal, moreover, with a few points Tipon 
which Prof. Carrod did not touch in his account. 

§ Jiraiti* 

The brain of Uelictis suhaurantiaca has been described and 
tigured (in dorsal and latend view) by IVof. (hirrod in his memoir 
Mlr(‘ady 1 ‘eferred tot. The figure of the bminof Ilelictis personata 
submitted herewith (text-fig. 7, p. 22) shows certain differences, 
wliich I regard as worthy of record in view of the little knowledge 
w hich we possess upon the matter. 

The most salient difference which this brain shows from that of 
II. sahanrantiaca is the A'ery slight appearance upon the doi’sal 
surface of the intercalary prolongation of the calcarine sulcus. 
This furrow, as will be seen in the figure (text-fig. 7), only 
appears dorstdly for a shoit distance quite at the posterior end of 
the hemispheres, and also of course juiteriorly where the two sulci 
join the crucial sulci. 

The precrucial sulcus in my specimen is not so fully developed, 
pirticulaiiy upon the left side (text-fig. 7, Pc.S.\ as in Garrod’s 
specimen of Ilelictis suhaurantiaca. It <loes not entirely delimit 
the ursine lozenge in front. 

The Sylvian fissure on both sides of the brain joins the supra- 
syl vian, the gyrus anterior to the Sylvian being apparently depressed 
below the surface of the hemispheres. There is a hint of this in 
( JaiTod’s figure, but hanlly in that of Dr. Elliot Smith, though it 
refers, I imagine, to the same bnrin. The remaining fissures agree 
absolutely wdth those of Ilelictis suhaurantiaca, I pass on therefore 

* “ Notes on the Anatomy of Uelictis 8uhanranti<tcal^ P. Z. S. 1879, p. 306. 
t This brain is» also figured in the Catalogue IMiysiol. Series Koy. Coll. Surgeons, 
vol. ii. (2ii(l otl.) p. 273, by Dr. Elliot Smith. 
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to the arteries of the bmiii, which are most satisfactorily injected 
in my specimen and which show all the Ai’ctoid characters*. 
The rhomboidal area formed by the bifurcation of the anterior 
spinal and its junction with the basilar is of considerable calibi'e 
and unifoim throughout, as in all Carnivora which have been 
examined. 

The vertebral arteries are, however, peculiar in their mode of 
joining this rhomboidal vessel. Each vertebral artery in fact 
divides before joining the rhomboidal, and eacli bmnch opens 
separately into it, as is shown in the accompanying figure (text- 
fig, 8). The carotids join the cii’clo of Willis just before the 
middle cerebiul arteries are given oft'. 


Text-fig. 7. Text-fig. 8. 



Text-fig. 7. — Hrain of Helictis personata, dorhal aspect. 

Cr. Cnidal fissure j Lat, Lateral fissure ; Orb. Orbital fissure ; l*c.S. Precvucial 
fissure } S.S. Supra-Sylvian fissure. 

Text-fig. 8. — Brain of Helictis personata, ventral aspect, with the arterial system 
shown in thicker and thinner black lines. The dotted lines delimit regions of 
the brain. 

h.a. Basilar artery ; Ca. Carotids ; Call. Callosal arteries ; P.c. Posterior 
cerclxdlar ; v.a. Vertebral arteries. 

Anteriorly the circle of Willis is completed by the fusion of the 
two callosal arteries, that of the right side being distinctly smaller 
than that of the left. 


* Beddard, P. Z.S. 1904., vol. i. p. 183. 
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The posterior cerebellar arteries are fisyinnietrical in tlieii* 
origin from the basilar, the left being considerably in front of the 
right. 

The middle cerebellar ai*teries arise in fi*ont of the sixth nerve. 


§ So7ne Notes 07i the Muscles, 

The muscular anatomy of the Carnivom has been lately treated 
of in an exhaustive fashion by Messrs. Windle and Parsons*. As 
a supplement to that paper (which does not deal with Ilelictis) I 
am able to offer a few notes upon the musculature of Helictis 
persoiiata. 

The Sterno-vnastoid consists from the very beginning of two 
ptiiiis : the larger of these is inserted on to the mastoid next and 
superficial to tlie cleido-mastoid muscle ; the smaller part crosses 
th(^ cleido-mastoid and joins the cephalo-humeral. This lattei* 
poi*tion of the muscle has been spoken of as a portion of the 
trapezius, with which, indeed, it is plainly confluent above. 

The Steruo- hyoid and Sterno-thyroid appear to arise from the 
steimum as one muscle. I could find no tendinous intersection. 

The Omohyoid is appai*ently completely absent. 1 could find no 
trace of it. This muscle is usually present in Mustelidse. 

The Omotrachelimi has exactly the relations described by Windle 
and Pai’sons. 

The Jihomhoideus profundm^ which arises from the supra-spinous 
fossa of the scapula near to the root of the spine, is a slender muscle 
inserted on to the «ntlas deep of the omotracheal. It is i^erfectly 
distinct at its origin from the Rhomboideus cervicalis. Its 
discovery in Helictis gives further suppoi*t to Messrs. Windle and 
Parson belief that tlie muscle is eminently characteristic of the 
M ustelidfe. 

The Rhomhoideus capitis has only a single origin in common with 
the Rhomhoideus cervicalis, not the double origin of Ictmiyx (a near 
ally of Helictis) as figured by Windle and Parsons. 

The Dorso-epitrochhar is contiguous to and haidly if at all 
distinguishable from the extra head of the Triceps occurring in 
this as in many other Carnivora. The JJorso-epitrochlear itself is 
of course part of the Latissimm dor si ; in passing by the scapula it 
re<*eives a mass of fibres from the lower border of that bone and 
thence becomes continuous with a sheet of fibres arising from the 
Teres and constituting, as I imagine, the “extm heiid” of the Triceps 
of Mes8i*s. Windle and Parsons, which those anatomists state to be 
chai’acteristic of the Mustelidsp. 

The Biceps has only one head. 

Helictis appeal's to possess two distinct Pahaaris Imigus muscles. 

The Sartorius is single and fused at its insertion with the also 
single Gracilis. 

The PectineuSj often a double muscle, is single in Helictis. 


* V. Z. S. 1897, p. 370, & 1898, p. 162. 
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I found it impossible to subdivide the Addnctor mass. 

The Hemhnemhranosm is divided into two muscles for some way 
in front of its obviously double insertion on to the tibia and the 
femur. 1 could not find, howevei, that this muscle w’lis divided 
at its origin from the iscdiium. 

The JSeynitendlnosus, as in some other, but not in all, Musteli<he, 
has a very distinct caudal head. Thei’e is no Agitator caudce. 

The TeMiiimimiLS is plainly present. 

The Tibialis anticus is single. 

^ Lungs. 

As Pi'of. (larrod pointed out in 11. sabaurantiaca, the lungs in 
11. personata consist of four lobes on the right side and tw'o oi . 
the left. Prof, (larrod, however, made no observations upon the 
relative sizes of the several lobes. On the right side the first lobe 
is rather larger than the second ; the third is the biggest of all 
and quite twice the size of the first ; the fourtli or azygos lobe is 
the smallest of all. 

Tlie two lobes on the left .side are more nearly equal in size, but 
the second or lower lobe is the larger. 

§ Liver. 

The liver of this species appeals to be much like that of 
//. sabaarantiaca. The enormous right central lobe is deeply* 
fissured and exposes the gall-bla<lder on the <liaphragmatic side. 
This lobe is quite twice the size of the left lateral lobe, which is the 
next largest ; this lobe again is larger than the right lateial, which 
does not show any great difference of size from either the left> 
central or the caudate. The Spigelian lobe is minute. 

§ Pamreas. 

The pancreas of lleliciis is almo.st exactly like that of the Tayra 
{(talictis), with which Arctoid I have .specially compared it. It is 
not deal- from Clan od’s description what is the precise form of the 
gland in the species investigated by himself. In 11. personata 
there is a circular portion of the pancreas running right round the 
duodenal loop t ; this ends in a stniiglit piece l uiming parallel 
with the spleen. The chief difference which llelictis shows from 
(lahctis is in the mesenterial attachment of the straight part of 
the pancreas. In Galictis a tiunsparent mesentery, apparently 
anangious, is attached to the whole length of the straight region 
of the pancreas, and is inserted on to the mesocolon along a 
line which commences in fr ont of and ends behind the left kidney. 

* But not quite so deeply as in Galictis. 

t As in many Carnivora, cf. c.g. Owen’s Comp. Anat. ^ol. iii. p. 400. 
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in Jfelictk, on the other hau<l, this membrane is of much less 
extent. It is only attached to about half the length of the 
pancreas and is inserted on to the mesocolon along a line which 
begins a little before the left kidney but ends at about its middle. 
This characteristic differtnce is illustmted in the figures (text- 
figs. 9, ](»). 

Text-fig. 9. 



l*ancreafi and adjacent iTgions in HeUctis persomta. 

J). Diuxleiuini ; P. End of pancreas ; K. Kidney ; St, Stomach. 


§ Ovary and^ Broad LiyamenU 

As is very frequently, if not consbiutly, the case with the 
Arctoidea, the ovary is completely encapsuled and thus continuous, 
anatomically, with the Fallopian tube. 

An interesting point concerns the suspension of the ovary and 
oviducal canal. The mesotirium is continued forwards for a short 
distance in front of the ovtuy, running attached to the parietes 
to the outside of the kidney. In Galictia there is the same 
forward prolongation of this fohl, which has the same position in 
i*elation to the kidney, but it extends much further forward on 
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l)oth sides, in fact nearly to the <liaphragm. In Gynictis 
IsvaiUanti and Arctictis binturongy which 1 examined for purj)08es 
of comparison, the conditions are a little different. In the former 
the fold of peritoneum in question runs over the kidney instead 
of avoiding it, and ends on the paiietes a little way in front and 
outside of that gland. In the Bintiirong the mesoariuin on the 
right side exten(ls nearly up to the diaphragm, passing over the 


Text-fig. 10. 



D 


Pancmirt and adjacent region in GalicHs barhara. 
Lettering as in text-fig. 9. 


kidney and being naturally atbiclied to it on its passage. On the 
left side, this fold of peritoneum actually retiches the diaphragm, 
passing also over the kidney of its side. I will not assert at 
present that there are here characters which serve to diftemitiate 
the Aictoid from the ^luroid Carnivora., but they do as a matter 
of fact diff'ei'eiitiate certain Jlfllui’oids from certain Aictoids. 
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§ Arterial System^ * 

The Aortic arch gives off first an innominate artery and then 
the left subclavian separately. These inattevs are not mentioned 

Text-fig 11. 



lutrathoracic aorta of A. Melietis pcrsonata ; B. Galictis harhara. 

Ao, Aorta ; L» Branches to lung ; ws. Branches to (rsonhagiis ; v. Intercostals ; 
s. Azygos vein ; T. Branch to trachea ; D. Phrenic arteries. 

by Garrod in his account of Ilelictis suhaurantiaoa, and indeed 

• The arteries of the brain are dealt with under the description of that organ. 
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he gives no account of the vascular system at all. The innominate 
first gives off the left carotid, and then veiy shortly after divides 
into the right subclavian and right carotid. The aoi’ta in the 
thoracic region gives oft* eleven piira of intercostal arteries^ the 


Text-fig. 12. 



1 ntrathoracic aorta of Surieata Ictmdactyla. 
Lctt<‘riiij? as in text-fig. 11. 


(Seventh being just in front of the diaphragm. It is impoitant 
to notice that these arteries are paired throughout, each artery of 
the pair arising sepamtely from the aortfi : important because in 
some mammals (e. g. Chinchilla) the intercostals arise as single 
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arteries and afterwards divide into right and left halves, Tlie 
first pair of intercostals corresponds to the first branch of the 
Azygos The first six jmirs of intercostals lie entirely to the 
left of the Azygos ; the 7th arteiy on the right side and those 
which follow lie to the right side of the Azygos. This point, 1 
take it, is where originally the now missing right aortic ar(‘h 
joined the left aortic arch. In this region the aorta also gives 
oft' a number of fine slender branches to the (esophagus and to 
the lungs. The first of these bmnches arises a little way down 
the first right intercostal and supplies the windpipe ; from or in 
the immediate neighbourhood of the next four right intercostals 
arise twigs for (esophagus and lungs ; then follows a gap of two 
intercostals, the last twigs aiising from the 8th right intercostal. 
From the last intercostal in front of the diaphragm arises a 
diapliragmatic arteiy on each side ; another diaphragmatic artery 
springs directly from the aoiia behind the diaphragm, and 
independently of an immediately following suprarenal arteiy. 

1 have carefully and, I hope, exactly compared the pre- 
diaphragmaiic arteries of Jfeliciis wdth those of its ally Galictis 
ami with those of the ^Eluroid JSttricaia. 

The formei*, as might be expt*cted, shows greater resemblances to 
Helictis than does the lattei% There are, however, also difterences. 
There are 10 instead of 11 pairs of intei'costals in front of the 
diaphragm, or, to be more absolutely accuiate, 10 on one side and 
9 on the other ; for the first intercostal has not a fellow and 
belongs to th(‘ loft side. The fifth right intei’costal is the first 
which passes to the outside of the Azygos vein. The pulmonaiy 
and cesojihageal branches arise in every case from the right 
intercostal vessels, and 1 counted four of them which have the 
following }X)sition : the first three arise from the first thi*ee 
right intercostals ; the fourth springs from the fifth right 
intercostal. 

In Suricala teiradcictyla there are 1 2 iritercjostals on the light 
side in front of the diaphragm and two additional ones on tlie 
left side. The most important pulmonary and (esophageal arteries 
arise sepaiately from the aorta, though some spring from right 
intercostals. The 8th right intercostal is the first which passes 
over the Azygos vein. 


* This ves»w.‘l, as in most mammals, is present only on the right siih*. 
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i. Introuuctory Remarks. 

The present paper is intended to fomi the first of a series on 
the osteology of the Passeres, and, in order to increase its value 
to the systematist, characters other than osteological will be 
(liscussed where necessary. By this means it is hoped that that 
most difficult of ornithological problems - the classification of the 
Pusseres — will be materially aided. 

The laboiu-s of Garrod, Forbes, and Fiirbringer have resulted in 
the accumulation of a considerable pile of facts concerning the 
soft ptirts of the Euryleemidae, but comparatively little has been 
done in the way of osteology. 

My work, it may be as well to state here, has l;)een hampered 
by piucity of material, since several genera are entii’ely 
unrepresented in the Collection of the British Museum (Natural 
History). Doubtless these gaps will l)e filled in course of time, 
and the lacunae, unavoidable in this contribution, can then be filled 
up. Bkeletons of nestlings are especially wanted. 

ii. The Skull of the Adult. 

The .skull of the EiiryleemideB is remarlaible for the extreme 
'specialisjition which it displays, though these birds are of an 
undoubtedly primitivje type. That changes so considei-able ms 
are here to be noticed should have taken place in the skull is 
unfortunate, since thereby valuable evidence on (jue.stions of 
ancestry has been lost. 

Jt is not an easy matter to express exactly what are the 
chanicteristic features of the Eurylfiemid skull, or, rather, it is not 
easy to set down diagnostic cliai’acters, since it presents considei-able 
and often wide differences in different genem. Superficially it 

* For Part VI. Hce P.Z.S. 1908, vol. i. p. 268. 
t For explanation of the Plate, see p. 66. 
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presents an undoubted resemblanee, in some respects, to the 
aberrant Procnim^ in others to the Swallows. 

The following characters will, however, probably suffice : — 

The beak is of great size, nearly as broad as long, and joins the 
cranium by a more or less perfect nasal hinge; free lachrymals are 
wanting, save in Calyptomena ; palate segithognathous ; palatines 
short, broad, wide apart, and pr^uced backward into prominent 
spurs ; vomer truncated, much reduced and terminating posteriorly 
in a pair of slender limbs; pterygoids and palatines ai*ticulating 
by means of an oblique joint ; maxillo-palatine processes i*educe(l 
to long slender rods slightly expanding at their termination 
beneath the vomer ; basipterygoid processes wanting ; postorbital 
processes obsolete ; squamosal process prominent 

The Occipital Region. 

The fommen magnum is cordiform, its apex rising only slightly 
above the level of the superior margin of the rim of the tympanic 
cavity. The plane of the foramen inclines downwards rather 
than backwards, as in the Oapitonida?, but not to such an extent 
as in the Bucconidje. The base of the foramen is not mised above 
the level of the basi-cranial axis. The supra-foramincd ridge is 
barely traceable. 

There is no lambdoidal ridge, such as is met with in the 
Oapitonidae for example, but the cmnium above the occipital 
foiumen presents a fairly prominent cerebellar dome, bounded on 
either side by a subcircular depression (the supraoccipital fossa). 
Above this region the skull rises considembly and presents a 
gently rounded surface. 

The tympanic wings of the exoccipital are considembly developed 
to form a pair of downwardly directed plates, the processus alre 
exoccipitalis inferior, having a convex border and a convex surhice 
with recurved free edge: through these plates the semicircular 
canals can be faintly traced. 

The Cranial Roof (PI. II.). — The cerebral rises vertically above 
the cerebellar dome and is of considerable width, being wider than 
long. In regard to the position of the cerebral with relation to the 
cerebellar dome, the Euryliemidae agree with the typical Passeres 
and the Oypseli, and differ from the Capitonidee, for example, 
wherein the cerebral lies m front of the cerebellar dome. The 
pirietal region is marked by a moderately well-defined temporal 
depression, the temporal fossa,” which, however, does not extend 
further inwards than the outer margin of the supraoccipital fossa. 
This is a Passerine feature; in the Ooiacuformes these fossie 
usually meet in the middle line, forming a more or less well- 
mark^ sagittal crest. 

The temporal fossss in the Euryliemidie 01*6 mainly responsible 
for the formation of the well-marked squamosal prominences. 

The interorbital region is marked with a more or less distinct 
median groove, sometimes with a low ridge. Immediately behind 
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the base of the beak it expands considerably and is suppoi’ted from 
within by outstanding antorbital plates. Lachrymals, except in 
Calyptomena, are absent, and consequently take no share in the 
formation of the preorbital region of the skull. In this pirticular 
the Euryleemidoi agree with the bulk of the Passeres, in which, 
however, vestiges of the lachrymal ai*e frequently present. 

The frontals terminate abruptly in front, not extending beyond 
the level of thc^ anterior border of the mesethmoid. The na,sals 
and nasjil -processes of the pi*eimixilla ai’e also slnrrply truncateii 
caudjul ; thus, at their meeting with the frontals and mesethmoid 
a freely moving nasal hinge is formed (PI. II. figs. 2Z>, 4). 

The incipient stages in the ilevelopment of such a hinge can be 
studied in ChasmorhynchuH — one of the Ootiugidie. 


The, Base of the SknlL 

The basitLmipoiul plate is slightly hollowed in the middle line, 
and is continued forward for some <listance on to the parasphenoidal 
rostrum ; owing to the small size of the bi-ain its free edge 
projects beyond the level of the brain-case. To apprechite this 
point the skull of one of the Euryl?einida^ should be compared 
with say that of Menura or CorimSj whei’e, it will be found, th(^ 
basitemporal plate fails to conceal the brain-c^tse when the skull is 
seen from below. The edge of this plate is free only at its apex. 

Not even vestiges of the bisi pterygoid processes i*emiain. 

The pamsphenoitlal rostrum is long and slender. 

The occipital condyle is spherical and depends from the i^oof of 
a shallow pre-condylar fossa. 

The Lateral Aspect of the Craniuvi. (PI. II. fig, 2.) 

The tym^Muic cainty is small, shallow, and luis little or no floor. 
The constriction of the .skull-wall in the temporal region, to form 
the “ temporal fossie,” gives the tympanic cavity the app^ii-ance of 
the aperture of a tube, the cylinder of which is formed by the 
‘‘squamosal prominence” and lateml occipital wing. 

The roof of this cavity is fonned by the under suiface of the 
processus zygomaticus squamosi. Its floor in }>art by the lateral 
occipital wing and in part by the o.ssification of tissue extending 
between this wing and the external angles of the basitem|x>ral 
plate ; but this region is much cut away. 

Within the cavity three apertures will be found in the dried 
skull after the removal of the tymj)anic membrane. The largest 
of these is the mouth of the recessm tympanicus anterior. 
Immediately outside this, and below the otic articulai* surface for 
the quadrate, is the fenesti*al recess : this is v&ry small, and neither 
the fenestra ovale nor the rotunda can be distinguished within it, 
though the columella is in position above; and behind the feuestral 
recess a cluster of minute pneumatic apertures will be found, 
corresponding to a similar gi*oup commonly found in the higher 
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Pmmtm. In fitmpe and poaitioti, however, this group of foramina 
more nearly resemUee its counterpart in the Bucconidse. These 
loramina form a sort of cribrif <Mrm plate guarding the mouth of 
the ree0iBU0 tyrn§>anim 6 po^Urior, which is much reduced. The 
r^mamiB tyri/ipamom $%jtperior is of small size, and opens externally 
into tlie tympanic cavity by a small aperture lying between the 
squamosal and otic heads of the quadrate. The aperture is 
bounded externally by a short, pointed procesam ariieularia 

The S^fimoBal Prominence, —It has already been pointed out 
(p. 32) that the constriction of the temporal region of the 
cranium has given the tympanic region a soH of individuality not 
met with in the skulls of the higher Passeres, but common among 
the lower types, and among the Ooraciiformes. 

In the Eurylaemidfe the free edge of this prominence projects 
shelf-like beyond the head of the quadrate. It is continued 
forwards into a hastate procesem zygomaticm sqimmoai directed 
downwards and outwards. Prom the btise of the inferior surface 
of this process pi*ojects a shoii; pointed proceaana artimdaria 
aquamon ; between these two processes the head of the qxiadrate 
is tirmly grasped. 

The te^np&rtd fossa* are especially deep in Oorydon, As in other 
genera, they are linguiform in shape and do not extend inwards 
beyond the outer border of the supraoccipital fossa. 

The trigeminal foramen pierces the skull- wall at about the level 
of the otic articular process for the squamosal, but some con- 
siderable distance mesiad thereof. 

The orhitO‘sphenoid does not ossify. The interorhital septum is 
largely fenestrated. 

The interorhital region of the frontals is generally very narrow 
so that the orbits are only very partially roofed. In front the 
orbit is bounded by a H-f'hC'P©d antorbital plate. In Oalyptomma 
the interorbital I’egion is wide. 

The lachrymal, in Calyptomena (PI. II. fig. 2, /,), has the form 
of a sigmoid rod more or less clubbed at each end. The upper end 
would perhaps more correctly be described as hammer-shaped, and 
is completely oversliadowcd by wide expansions of the frontal. 
The whole ossicle is embedded in a groove carved out of a very 
much swollen antorbital plate. The dose resemblance between 
the lachrymal of Cahfptomma and that of Chamaorhynch^ is 
most remarkable. Both are embedded in the antorbital plate, and 
both have the same simoid flexure. Only in the larger size of the 
orbital end can the ledirymal of ChcmMrh^fnehm be distinguished 
from that of the Btu^lsamid CalypUmana, 

In all the other EurylimidsB, however, the lachrymal appears 
to have been lost ; further, the antorbital plate has been r^uced 
to a thin KHS(hai)ad plate. 

The MthaheMl mmtkmmd k Neatly reduced by 

the of tM interorhital eeptmn. 

whidb bounds the oi^it in & f^dtaped and attaie&M to 
Zooi.. Son.— IW, Ko. 11?. 3 
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the mesethmoid by a horizontal plate of bone, almost rod>like 
in some species. The vertical, hamulate portion of the plate, by 
its upper limb, considerably adds to the width across the frontal, 
the lower, descending, process turns outwards to reach the 
quadrato- jugal bar. In the extraordinarily wide-mouthed genus 
Gorydon,, however, the quadrato-jugal bar stands far from this 
descending process. 

The olfactory chamber, owing to the extremely reduced con- 
dition of the maxillo-palatines, in the macerated skull is without 
a floor, in the majoidty of the genera of this group ; but in two 
^kxi^h^Eurylasmita and Cymhirhymhua^ in the British Museum Col- 
lection, this is more or less filled up by the ossification of a pair of 
turbinals, one on either side of the septum nasi, which apjmrently 
answei* to the concha media. Pyriform in shape, each extends 
from the narial apertui^e btujkwai'ds to the anterior horn of the 
vomer, where it becomes attached. Above and behind this is an 
oat- shaped and laterally compressed turbinal answering to the 
concha posterior. 

The nasal septum, in Gatyptormna, is formed by a thin sheet of 
bone running along the whole length of the under surface of the 
nasal process of the premaxillie. In Eurylcamua^ Gymhirhyiichua, 
and especially in Gorydon^ this septum becomes greatly swollen 
and grooved on its under surface. 

The Granial Ga/eity. — The meaencepkaUo foaaa is capacious. 
Its floor sweeps rapidly upwards to form a strongly marked basin - 
shaped cavity. This upward rising of the floor is much more 
conspicuous than in some other genera, e. g. Menura or Gorvua, 

The intemod auditory meatus is represented only by a shallow 
depression. Immediately above and somewhat in front of this 
lies the trigeminal foramen. This, opening under a strong ridge, 
leads immediately into a deep groove across the floor of the 
mesencephalic fossa and thence through the under wall of the 
skull. All the branches of v leave by this foramen. There is no 
separate foramen for the ophthalmic (v*) (orbito-nasal) ; and in 
this respect the Eurylssmidae appear to agree with all the other 
Passeriformes, The vagua foramen lies at the bottom of a deep 
fossa. 

The cereheUar foaaa is small, relatively to the cerebral, sharply 
defined, and has the supra-occipital region marked with prominent 
horizontal ridges. The floccular foaaa foms a conspicuous 
moderately deep and more or less pyriform depression, sharply 
bounded caudad by the anterior semicircular canal. 

The meaencephalUi foaaa is of considerable size and, as in other 
Passeiiformes, extremely well defined by a strong vei-tical ridge 
above, and an equally prominent ridge formed by the pro-otic 
below. 

The pitaUary foaaa takes the form of a narrow tube rising 
vertically from the floor of the skuU. The dorawm aeUm is reduced 
to a knife-like edge. The j)re-pituitary region is produced into a 
moderately well-defined optic platfom, triangular in shape. 



OSTEOIMT 07 THE EUEYIiiBMlDjS. 


35 


1906,] 

Tho cerebral fosem are relatively of considerable size, though 
relatively smaller than in Corvm for example. Thus, in the 
Eurylcemidae the cerebral fossa is only distinguishable from the 
mesencephalic fossa by reason of the boundary-line of the 
tentorial ridge. In Gormis the mesencephalic fossa forms a 
totally distinct basiti-sliaped cavity, lying as it were within the 
cerebral fossa, which dips down to the outer side and below the 
level of the fossa in question in the form of a deep pocket, 
Memtra represents a half-way stage between the Corvidae and 
Emyl«emidae. In Memtra, moreover, the roof of the cerebral 
fossa is marked by a low ridge roughly dividing the fossa into 
two equal parts. 

There is a well-developed bony f(dx» 

The olfactory fossae are reduced to a pair of small pits. But 
there are strong impressions of an olfactory tube to be found in 
the fore pai*t of the cerebral fossa of the Eurylaemidee, 

The Premaxilla. 

The premaxilla in the Eurylsemidee foi'ms the major part of the 
upper half of the beak. Hooked at the tip, and of extreme 
breadth, it recalls in many respects that of many of the Coraciidse, 
e. g. Eurystonnue^ on the one hand, and of some Oaprimulgi, 
e. g. Podargu8f on the other. When these several types come to 
be compared, however, these resemblances will be found to be but 
slight. 

More significant is the close resemblance to the Cotingidae. 
This is well brought out in the skull of Calyptoniena, which, as 
will he shown presently, presents many features in common with 
Chasmorhynohus, The number of other skeleton characters which 
these two forms jwssess in common suggest affinity between the 
two groups, rather than homoplasy. 

In Calyptome'iia, which I propose to take as the typical 
Euryla?mid for the purpose of comparison, the body of the pre- 
maxilla is moderately large. The nasal process, fusing with the 
nasals, is sharply truncated caudad, and articulates with the 
frontals by a hinge. In this respect the Euryltemid skull re- 
sembles that of the Podaigidm, and not of the Coraciidce. 

The low position of the skull of Calyptomena is indictited by a 
comparison of the narial aperture with that of the skulls of other 
Eurylajmid genera. 

In Calyptomena the nasals are of the typical holorhinal shape 
with an obliquely sloping descending process. The nasal fossa, 
in the dried skull, is a long oval apertui^ showing, within the 
cavity, a narrow ridge of bone continued from the palatal border 
forwa^s to meet a low septum hanging from the middle line of 
the nasal process of the premaxilia. The septum represents the 
ossified remains of the eeptmn fum; the small plate of bone 
innming inwards from the level of the tip of the palatine is a 
portion of the alinasal cartilage which has become ossified. 

3 * 



36 ME. w. E. PYCEAFT ON THE [May 2, 

C&rydon^ MuryUmnits, and GyrMrhynchuB differ conspicnoudy 
from CcAypiomma in this matter of the narial aperture, as may be 
seen by a comparison of figs. 2 ft, 3 a, 4, PI. II. 

In all three genera the nasal is reduced to its smallest possible 
limits, little more than an arcuate bar being left. Of this, one 
half represents the descending process of the nasal, the other the 
body of the bone, — now merely a rod joined at its inner end to 
the nasal process of the premaxilla, and affording the means of 
articulation with the frontiils. This, as I have remarked, takes 
the form of a nasal hinge. In Kwrylmm.u6 and Corydon the nasal 
fossa, as in Calypiomena^ is open in the dried sk^l, the actual 
position of the nasal orifice in the living bird being indicated by 
semicircular grooves in the anterior bordei* of the ns sal fossa. 
Tlio circle completing the rest of tlie fossa in the living bird 
was roofed by the aliiiasal wall. In Gyrnhirhynchii^ this wall 
almost completely ossifies, leaving an oval narial aperture, and 
a small semilunar space immediately in front of the nasal (fig. 3, 
PI. II.). 

In the Eurylasmidae the floor of the olfactory chamber is open 
behind, revealing in Galyplommia an ossified sheet-like nasal 
septum, which in Gorydoni becomes immensely swollen. 

In the Ooracise, (*ci^in Caprimulgi and Pici the floor of the 
olfactory chamber is more or less ossified. In EwrysiomxiB and 
the Bucconidse there is a long palatal fissure, which at first sight 
appears to correspond to the huge ptxlatal cavity of EiirylmmuR, 
An examination shows, however, that tliis vacuity leads into a 
spacious cavity underlying the olfactory chamber and formed by 
the inflation and absorption of tissue of the nasal septum. In 
Fodargus the palatal surface of the premaxilla is completely 
ossified, and the olfactory chamber is reduced to the smallest 
possible limits. 

In Corydon the nasal process of the premaxilla, is immensely 
swollen and rises far above the level of the nawxl hinge. The 
frontal is similarly swollen immediately above this hinge. The 
intermediate stages between this condition and that found in 
Catyptomena can be studied in Gymhirhyxichus. Corydon, indeed, 
would appear to have reached the high-water mark of speciali- 
sation in the matter of the jaws, among the Euiyhemidse. 

The McmUo‘jugal Arch, 

The maxilla, as usual, is in the adult completely fused with the 
premaxilla. In Corydon the maxillary region of the jaw is highly 
developed and forms a large semicircular plate, the convexity 
forming its free edge and projecting downwards far beyond the 
level of the quadrate- jugal bar. 

The TmadUo-palatine processes in Calyptomena take the form of 
a pair of delicate rods projecting backwards at a very marked 
angle from the l)ody of the maxilla, which, at this point, is 
peif orated by small pneumatic apeiimres. These imls, on each 
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side of the ahull, terminate immediately beneath the free end of 
the vomer. 

That these processes are degenerate there can be no doubt. 
They have probably been derived from a condition precisely 
similar to what obtains in Ghctsmorhynchm, In the latter, these 
processes are swollen and spongy in character. Arising from the 
maxilla at a point almost immediately below the descending 
process of the nasal (in Calyptomeim they arise distad of this 
point), they extend backwards so as to run on either side of and 
Ixjiietith the vomer for nearly one-fourth of its length. 

In Gorydon and Gymhirhynchus these processes ai*e more 
slender thaia in Galypiormria, In Gymhirhymhua they are hook- 
shapeii. 

Probably, as I have remarked, the maxillo-pfilatines of 
Gcdyptomeiut at an earlier stage closely resembled those of 
Ghasmorhynchas, It seems also highly probable that these, in 
turn, wore derived from yet more primitive and much more 
extensive triangular plates such as have been retained by the 
Tyrannidte. The palate of Tityra^ indeed, shows how easily the 
Eurylauniform ptdato could have obtained its peculiar maxillo- 
palatines. 

The quadrate- jugal bm* in Galy 2 ytonieiia as in Ghasunorhy'iichus 
is sigmoidally curved, ns much so as in some Spheniscida3. In 
Gorydon and Gy mhirhynchus it is straight. There are no separate 
elements distinguishable in this bar. 

The Vomer ^ Palatims^ mid Pterygoids, 

The vomer (PI. II, fig. 2 a), in Galyptonmia, is roughly oar- 
shaped ill front and terminates caudad in a pfiir of long, slender 
limbs, Ixiwed outwartUy so as to enclose a space tlu’ough which the 
parasphenoidal rostrum may be seen, and fused completely with 
the palatines. The free end of the blade is truncated, and has the 
angles produced into minute pi'ocesses, thus showing that the 
vomer was earlier of a more pitmounced ^githognathous type. 

In Gorydon the vomer is much reduced, lieing represented by a 
short, broad, oblong body produced caudad into a pair of widely 
separated and slender rods which aiiiculate with the palatines. 
The free end of the vomer is squarely truncate with prominently 
produced angles. The dorsal aspect of the vomer is closely applied 
to the base of the septum fiasi, 

Gymhirhymhus resembles Corydmi in the shape of the vomer, 
but difiers therefrom in that it is slightly constricted between the 
free end and the origin of the posterior cornme, which fuse com- 
pletely with the palatines, forcing the parasphenoidal plates thereof 
away from their normal relationship to the pi^asphenoid. 

In the Coraciidse the vomer is either wanting or reduced to a 
mere fictile, e. g* Ewrystomm, 

In Ghasmorhymhus the vomer is larger than in the Euiylaamidas. 
JSgithognathous anteriorly, it terminates posteriorly in a pair of 
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broad limbo indistinguiehably welded with the palatines, agreeing 
in this with GcHypUmenia and Cymbirhynakus, 

The palatine (PI. II. fig. 2 a) in Galyptormna is a long bone : 
anterioi’ly rod-shaped, it extends backwaids as far as the 
under surface of the antorbital plate, when, after sending out- 
wards a prominent, rounded elbow — ‘^transverse bone” — it tuims 
abruptly inwards, ultimately forming a roughlj’’ spatulate plate, 
bent upon itself so as to form a long linear surface running along 
the poraaphenoid rostrum, and fusing mesiad with the vomer and 
a free downwardly hanging cuitain to form a aivernous space in 
the roof of which is the base of the vomer. 

The palatine of Ghasmm'hy'iichus diffei’s from that of Calypto- 
nmna in the greater width of the hinder laminatetl portion and the 
more extensive development of the inferior free edge, forming the 
caveiTious space beneath the vomer. This edge now appears 
rather as a shelf-like projection developed from the inner border 
of the shaft of the palatine. 

In Cymhirhynchus the pilatine shaft is broader than in 
Cfd^jptomemi, and this increased breadth is especially noticeable 
at its junction with the bcnly of the premaxilla. The latter, as 
has already been pointed out, is much more conspicuous than in 
Calyptcmiena and terminates in a doubly crescentic free edge 
synchronously with the palatines. Thus a relatively enormous 
oblong space is enclosed. In Gorydon those featiu*e8 are still 
more exaggeiuted, the “ elbow ” is also more strongly marked. 

In broadness and the truncated form of the shaft of the 
palatines, the more specialised Eurylaunidse recall the Podargida^, 
wherein the body of the premaxilla is still more developed and the 
trunC/ation of the palatine distaUy more maiked. Both in the 
specialised Euryleemida? and the PcxiargideE) the rhincation of the 
vomer appears to have been brought about to hicilitate the move- 
ments of the nasal hinge, which in both types lies immediately 
above the anterior ends of the palatines, while in the more 
generalised Galyptomena, which lacks a nasal hinge, the palatines 
run far forwards. 

The pterygoid in Galyptomena (PI. II, fig. 2 a) is a long, 
slender, rod-shaped bone, laterally compressed, and perforated 
a pneumatic foramen at its articulation with the quadrate. At 
its anterior end it meets its fellow of the opposite side in the 
middle line ; and immediately sends upwards and forwards a sub- 
crescentic plate which, embracing the parasphenoidal rostrum by its 
plane surface, affords attachment along its inferior border to the 
vomer. Late in life the articulation with the vomer is succeeded 
by anchylosis. Certain points concerning the morphology of the 
end of the pterygoid will be discussed in the section dealing with 
the nestling skuU (p. 43). 

In ChMmrhy^vehm the anterior ends of the pteiygoids do 
not meet in the middle line but impinge instead directly against 
the parasphenoidal rostrum, forziiing iherewith a pedate articu- 
lation^ wluch is largely augmented by ‘‘ hemipterygoid ” elements 
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corresponding to the sub'crescentic plates of CtJ/yptormTm, These 
hemipterygoifls, in both the Etuylaemid and Ootingid forms, 
articulate with the palatines, in the adult, hj means of an oblique 
suture. 

Corydofi and Cyrniirhpichm differ in no essential features from 
C(df/ptoimna* 

The quadrate is peculiar in that, in common with the Tyrannidse 
and some other Passerine forms, it sends out a strong spur for the 
ai*ticulatiou of the quadrate- jugal Imr. This spur projects like a 
buttress laterad of the outer condyle for the lower jaw. The 
B(|uamosaI and otic heads are closely approximated. The former 
is wedged in between a prominent procesam artundaris aqmmoai 
behind, and an e(iually well-developed processus ariicidaris zpgo- 
nujdicus in front. In Corydon these processes are expanded 
laterally so as to overhang tlie head of the quadiate, but at the 
same time they affoid this element a greater freedom of movement 
than in Calypimuena, CymhirUymhm and Euryhemus are inter- 
mediate in chanicter in this respect. 

The Mandible. 

The mandible, in the Eurylromidae, is m\ich lx)wed outwards 
to a very considerable extent. In Calyptomena it has only a 
relatively small symphysis: is truncated j)asteriorly, and shows 
little or no trace of the separate elements of which it is composed. 
The internal angular process is moilerately well developed, and is 
perforated by a small pneumatic fommen. The rami, in their 
general shape, are rod-like, and slightly compressed laterally. 

In Corydon and Cymhirhynchm^ however, there is an abrupt 
tmnsition between the malar region of the mandible and that 
portion covered by the rhamphotheca, which is most markedly 
thicker and brotuler than the hindei* region. The symphysial 
region is very broad and spoon-shaped. The internal angular 
procjess is more spine-like than in Calypiomeim.^ and there is a 
feebly- developed posterior angular piK)cess. 

The Hyoid. 

The hyoid of the Eiuyliemida} resembles that of the higher 
Passeres. The basihyal (os entoglossum) is made up of a pair of 
boomerang-shaped ossifications placed dos d dos^ so that a long 
free process is produced backward beyond tiie articulation with 
the basibranchia] 1. Baeibranohials 1-2 are fused; the latter, 
however, is a long cartilaginous style. The ceratobrandiial and 
epibranchials are of moderate length ; the latter are cartilaginous 
at the free ends. 

In Corvm, for example, among the higher Passages, the basi- 
hyals are l<mg and straight, and run pa^el with one another, 
yet so as to leave a median space between them. 
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iii. The Skull of the Nestling. (PI, 11. figs. 1 & la.) 

It is a matter for regret that the British Museum Collection of 
nestling skulls of Eurylsemidee is limited to half-grown specimens 
of EuryUemm ochromelaa^ and these have suffered somewhat 
severely as a consequence of having been preserved in formol. 

a. CartilageEoms* 

The hasiocdpitat cannot, in these skulls, be more than imper- 
fectly tiaced, having become fused with the lateral occipitals. 

The exoccijdtal^ or lateral occipital, is a large, more or less 
linguiform plate presenting a broad convex external border, the 
inferioi- segment of which forms the tympanic cavity, while the 
superior arc of the curve is applied in part to the Imse of the 
squamosal and in part to the parietal. It is bounded mesiad 
by the supraoccipital and the occipital foramen, which excavate 
a considerable moiety from its internal border. Inasmuch as the 
exoccipital comes into contact with the parietal, it resembles that 
of the Cuculidft!. 

The supraoccipital is short antero-posteriorly, and is not yet 
ossified ; its superior maigin being W-shaped and leaving a largo 
fontanelle between itself and the pniietals. Laterad it has fused 
with the lateral occipitals, leaving only a faint tell-tale notch to 
indicate the junction. 

The joro-, epi-, and opisthotic bones are now completely concealed 
when the skull is viewed externally. 

The hasisplmimd is also concealed, being underfloored by the 
basitemporal plate. 

The aliaphenoid appeal’s as an oblong plate, having its long 
axis horizontal. 

The orhito-sphenoid is still membi-anous, while the presphenoid 
has fused with the basisphenoid. 

The mmcikmoid has only just commenced to ossify, and is 
represented by a small linguiform plate supporting the yet carti- 
laginous antorbital plate, and bounded in front by the cranio- 
facial fissure. The interorbital septum foimed by the backwaixl 
extension of the plate is os yet only outlined in caitilage. 

The olfactory cavities occupy less than half of the so-called 
anterior narial apertures as seen in the drieii skull. The actual 
anterior nares, in Euryhmiua ochroumlm for example, are small 
and round, and placed at the extreme anterior angle formed by the 
divarication of the nasal and maxillary processes of the premaxilla. 
The superior segment of this circle is formed by meinbiune, and 
this extends backwards and inwards as a subtubular slieet to be 
attached to the antorbital plate. Mesially this tube is shut in by 
the nasal septum, and inferiorly by membrane forming the roof 
of the palate. Within the chamber thus formed lies a long, 
somewhat spatulate cartrlaginous turbinal extending backwards, 
by a short stalk, to the anterior end of the vomer. The free end 
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of the fipatulate pi*ooesB lies on a level with, but mesiad of, the 
external aperture. Without this chamber is a large sinus ix)ofed 
by the rhamphotheca, floored by membrane supported by the 
maxillo-|)alatine process, and closed posteriorly by the antorbital 
plate lying extenml to the nasal chamber. In the dried skull 
this sinus is included as part of the external nanal aperture. 

The quadrate^ thougli not yet completely ossifled, differs in no 
matorifld paiiicular from that of the adult. 

b. The Membrane-bones, 

The parietal is roughly quadrangular in shajie ; its superior 
external angle is drawn upwards into a point, its inferioi' exteraal 
angle forms a sweeping curve. Its mesial border is not yet 
ossified in the skull now described. A small })ortion of its infeiior 
border, lying between the supiuoccipital and squamosal, comes into 
iictual contiict with the exoccipital. 

frontal along its posterior border follows the curve of the 
parietal : anteriorly, in the mid-orbitjil region, it becomes reduced 
to a ntiri'ow band, and finally terminates in a strap-shaped process 
underlying the nasals. Before leaving the ci*anial cavity its free 
edge passes downwards and inwards to join the alisphenoid 
infei’ioi’ly. The rim of this inturned plate is overlapj>ed by a long 
tongue-shaped process of the squamosal (PI. II. fig. 1 a). 

The squamosal is a somewhat remarkable bone. Roughly 
X-shaped, the horizontal region overlaps, mesiad, the lateml 
occipital and extends so as nearly to reach the supraoccipital ; 
laterad it overhangs the tympanic cavity and terminates in 
a pointed processus zygoinaticm sqmmosi. The vertical shaft 
arising from this base is roughly sword- shaped, with a slightly 
decurved pointed tip. About one-thiid of this blade arises above 
the level of the parietal to overlap the frontal as already described. 
Immediately above the level of the superior border of the ali- 
sphenoid this blade develops a barely perceptible prominence, 
which supports a small cartilaginous nodule — the anlage of the 
postorbital pixxjess. 

Another most noteworthy feature of the squamosal in this 
skull is the fact that the greater part thereof appears on the 
inside of the skull : only, indeed, the extremities of the horizontal 
and vertical portions being excluded. Oompaie figs. 1,1a (PI. II.). 

In the most primitive types of Avian skull, it will be re- 
membered, the squamosal is either entirely excluded from any 
paiticipation in the formation of the brain-case, or only a veiy 
small area is admitted. Originally a quite superficial bone, it has 
pudually absorbed the underlying osseous tissue, till eventuaUy 
it has forced itself into the very walls of the cranial cavity^ and 
this is especially the case in the skuH of EuryUmus 
I am unfortuately unable at present time to make any 
extensive series of ecnnpariscms between the form of the squa- 
mosal in the Sutylnmi^ and that of the CJoraciiformes, or the 
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Menmidfis aiid other Paeseriform types, owmg to lack of material. 
Such a comjMirison I believe would be valuable. 

So far, the peculiar squamosal of the Euryltemidie resembles 
most nearly, among the Ooraciifonnes, that of the Oapitonidie. 
But the likeness is but general, and seems to point to the Oapi- 
toniform type as being the more primitive. Herein, this element 
is roughly quadrangular in type, but has the antero-dorsal angle 
produced into a point, which, however, does not extend on to the 
frontal. Its mesial border is, indeed, exactly coterminous with the 
external latend border of the parietal. Tlie alisphenoid in this 
skull is junminent and forms a large triangular block fitting into 
the deeply concave antenor border of the squamosal on the one 
hand, and overhung by the jx)storbitjil region of the frontal on 
the other. The i)ostorbital piwcss appeal’s to be formed in part 
by the alisphenoid, and in part by the frontfd. The stjuamosal 
tfikes no ptiit whatever in its formation. These relations can be 
seen in the skull of Calwhamphus, 

The resemblance to the squamosal of the Passeriformes is close, 
but is of a kind such as to leave little doubt but that this element 
in the Eurylcemidie is much the more specialised : a fact which is 
somewhat surprising, and is at the same time not without 
significance. 

Comparing tlie sfpiamosiil of Enrylmimis ochromelas with that 
of the Rook {Cm^vm frugiUgm)^ it will be found that in the latter 
this element is of considemblo size, conical in form, and riwis 
superiorly to overlap the frontal as in Enryhimm. Hie base of 
this cone is broad, and its postero-inteiiial angle is produced 
backwai’ds and inwards to form a wedge between the parietal and 
lateral occipital. 

It is from a squamosal of this type that the squamosal of Eury- 
Immus has been derived. This evolution has resulted in a much 
greater^ extension of the base mesiad, between the parietal and 
exoccipital, and in the lateral reduction of the body of the bone so 
as to transform the sometime cone into a xiphoid shaft springing 
from a broad base. These changes will become the more apparent 
by a reference to fig, 1 a, PI. II, 

The nasal varies considerably in form in this gi’oup. Unfor- 
tunately, I have not material at my command which will enable 
me to make a comparison of the early stages of growth of these 
several varieties. 

The Icu^ymal is not yet ossified. 

The pr&rnaxiUa apparently lacks palatine processes. What appear 
to be vestiges of these seem rather to be ossifications of the mem- 
brane forming the floor of the anterior region of the nasal chamber. 
This point can only be solved by a further examination of well- 
preserved material. 

The appears to be unusually large in the skull, but the 

decalcification caused by the formalin in which this specimen was 
preserved has almost o^terated the premaxillaiy and quadrate- 
jugal sutures* 
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1%6 quad/raJto-jugal is long, extending to beyond the middle of 
the orbit. 

The imner is not yet ossified. 

The palatines differ from those of the adult in that the trans- 
palatine elements (?) are as yet membranous. 

The pterygoid is rod-shaped, bent at its posterior extremity at 
an obtuse angle, so iis to fit closely to the parasphenoidal rostrum. 
The free end of this rod is pointed, and bears a small pointed 
piece of caitilago. Whether this represents the hemipterygoid, 
or, as seems more likely, the unossifi^ extremity of the shaft, is 
a point which can only be determined by the examination of 
somewhat older skulls. 

The palatine extends backwards beneath these bent limbs of tlie 
pterygoid. 

llie apparent absence of the hemipteiygoid is a point of con- 
sidemble interest. The intei’pretation to Ije placed upon this fact 
is, I think, not that the pterygoid shaft retains its primitive 
integrity, but that the hemipterygoid element htis been lost, just 
as it has in many other groujjs of birds. My leason for this view 
is that the vomer, which shows various guides of i*eduction in the 
Euryltemida^, is suppoited entiiely by the palatines, as in all other 
cases where the hemipterygoid has been gi*eatly reduced or is 
wanting. 

There is nothing remarkable in the absence of this element, 
because, as has been shown, the skidl in this gioup is highly 
specialised in many ways. 

The elements of the mandible aie as yet distinct. 


iv. The Vertebral Column. 

All the presynsacral vertebi’se are heteroccBlous and free. 

The cervical veitebrie are characterised by the deeply incised 
neural plates of the 6th~10th vertebr«e, where the posterior 
zygapophyses are borne upon the under surface of the free ends 
of long beams. 

The atlas has the odontoid ligament perforated. 

The axis bears a large tooth-like neural spine and a large pair 
of hyperapophyses. The second and third have large quadrangular 
neural plates, the hinder angles of which in the tlurd vertebra are 
product upwards into strong hyperapophyses. The outer borders 
of these plates are pierced, on each side, by a small foramen. The 
hjyerapophyses of the 6th to Sth vertebrie ore placed about 
midway between the nexiral spine and the posterior zygapophysis. 
From the Sth to 1 1th vertebwe the neural plates areti^ly incised 
both before and behind the neural spine. The neural spines 
Epradually decrease in size from before backwards, so that from the 
9th to the 19th th^ are represented only by the merest tubercle* 
H3rpfipophyiie8 borne by the 2xid, Sni, 4th, and Sth vertebra; 
the 7th to 10th bear cat^physest feebly developed ; hypapo- 
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physes a^ain succeed from the 11th vertebra and are continued 
backwards to the thoracic. 

The cervical vertebrae are 12 in number. There are three 
cervioo- thoracic ; that is to say, there are three vertebrae bearing 
free cervical ribs. The 1st pair are reduced to the merest vestiges ; 
the 2nd pair are long, bear vestigial uncinates, but no sternal 
segment ; the 3rd pair bear large uncinates and a long styliform 
sternal segment, which does not, however, reach the stenmm, 
Hius, it is obvious that, at no distant date, these three vertebne 
formed part of the thoracic series and articulated with the 
sternum. They differ, moreover, in form from the true cervicals, 
and resemble the thoracic series in having broad outstanding 
diapophyses. 

The cervical and cervico-thoi-acios of the Eurylfemidie differ 
conspicuously fi*om those of the Menuridie and of the Coiocdi- 
formes, and resemble rather those of the higher Posseres. 

The thoracic vertebra?, six in number, have moderately develojied, 
(piadrangular, neural spines. Only the 1st thoracic bears a small 
hypapophysis. The centra are pierced by pneumatic foramina. 
The last thoracic has been incorporated with the synsacinm. 

Twelve vei’tebrae enter into the composition of the synsficrum in 
CalyptoinenaanA Cymhirhymhus ; \Zin Cm*ydo7i. Theniimencal 
differences are as follows - 

Calyptomena. Cymhirhynchus. Corydon. 


Thoracic I 1 1 

Lumbar 2 2 3 

Lumbo-sacral 3 2 2 

Sacral 2 2 2 

Caudal 4 + 8 free caudal 5+8 free oaud. 5+8 free cjiud . 

Tobil 12 + 8 ,, 12+8 ,, 13 + 8 ,, 


Thus Calyptomena appears to have lost 1 post-sacrol and 
Cymbirhynchus 1 pre-sacml. Corydo7i would appeju' to express the 
primitive number of these segments. 

The 2nd lumbai* in CcdypiomeQia bears a large imir of ventri- 
lateral processes abutting against the pre-ilia. The 1st sacral 
vertebra lies immediately caudad of the hinder mai^gin of the 
acetabulum. The dorsi-lateral processes of the sacral and caudal 
vertebrae are long, and, by the ossification of the tendinous tissue 
overlying them, form a broad bony plate dividing the innominates. 
There ai‘e 8 free caudals, including the pygostyle. Tlie diapophyses 
of those immediately following the synsacral series are not 
embraced by the innominate, owing to the fact that these ai'ekept 
apart by the outstanding dorsi-lateral processes of the synsacral 
series. 

Corydan and CynMrkyivohiM differ from Calyptormna chiefly 
in that the dorsi*lateral processes of the sacral and post-saoral 
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components of the synsacral vertebrse are shorter, so that the 
diapophjrses of the first precaudal are overlapped hy the hinder 
ends of the innominate. 

Well-marked intercentiu appear on caudals 6-7, in each of the 
three genera here described. 


V. This Bibs. 

The cervical ribs extend from the 4th to the 12th vertebrae. 
The 1st and 2nd, 10th and 12th, are represented by little more 
tlian broad pleurapophysial lamelk) ; in the remaining vertebrae, 
however, these lamellae are narrow and band-like, and the ribs 
slender and styliform, extending the whole length of the centrum. 

There are 3 ceivico-thoracic ribs. The first is I’educed, only the 
capitulum and tul)erculum remaining connected by a common base. 
The second is long, but bears no uncinate ; the third bears a short 
stetmal segment, which, however, does not reach the sternum. 

There are 5 thomcic ribs, of which 4 only imch the sternum. 
The uncinates are long an<l extend Imkwanls to imch the 3rd rib 
from their base of attachment. 

In Oorydon the sternal segment of the 5th rib articulates by a 
special facet with the sternal segment of the rib next in front. 


vi. The Sternum and Shoulder-girdle. 

(Text-figs. 13, 14, pp. 46, 47.) 

The sternum of the Eurylaemidee is typically Passeriform, and 
presents no very close resemblances to that of an3^ other group. In 
some fcatui’es it recalls that of the Cuckoos, in others of the 
Capi’imulgi, but these are not of a nature likely to cause difficulty 
in confounding the sterna of either of these groups with Passerine 
sterna. 

In the Euryliemida* the corpus sterni is short and broad — ^the 
brcndtli nearly equal to the length. The posterior lateral proc^esses 
are long, extemling forwards to a |K>int corresponding to a trans- 
vei*se line through the middle of the corpus sterni ; the free ends 
of these processes are sjwitulate. The metasternum has its fiee 
border squarely truncate, so as to form a continuous line with the 
free ends of the posterior lateral processes ; broken only by the 
notch enclosed by this process. The anterior lateral processes in 
C<dypt(nnena have theii’ free ends truncated and curved slightly 
b^kwards. In Corydoii, these processes ai'e long, pointed and 
directed foi^wards. Cymbirhytiohm is intermediate in this respect, 
the process being long, truncate, and directed forwards. The 
articular surfaces for the sternal ribs are confined entirely to these 
processes. 

There is no spina interna. The spina exterm shows only the 
faintest indication of the bifurcate free end which prevails among 
the Passeriformes (text-fig. 13, s.e.). In CynAirhyndms and 
Carydon this spine is triangula^ in section ; in it 
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should rather be described as blade-shaped, the dorsal edge of the 
blade being much thickened ; in other words, the ventrally placed 
keel of tlie triangle seen in Corytlon has in this genus extended 
downwards. The median line of the dorsal surface of the corpus 
sterni is deeply grooved, and pierced anteriorly by a large 
pneumatic foramen. In CymUrhynchus^ and to a less extent in 
V(dyj)to'mena^ the groove is laced ficross by narrow, iirogular bars 
of bone. 

The Carina is deep, and has the free (ventral) edge produced 
forwards. The anterior (verticil) border bem-s a hollow groove for 
the reception of the hypocleideum. 

The coracoid giwves look directly forwards, and do not meet in 
the middle lino. The dorsal lips are pi'ominent and thickened ; 
the ventral lips are well-defined, but have knife-like edges con- 
tinued inwards on to the externa. 

Text-fig. 13. 



Steninm (»f Califpiamenay showiii!? tho simple (uii]>ifurcate(l) sj)inu externa, s.e, 
a.l.p., sinterii)r lateral process; c., curiiia; pJ.j)., posterior lateral I»roc<‘s^. 


The coracoids are long ; as long as, or longer than, the corpus 
sterni. The procoracoid pro<^ess, though reduced , is still moderately 
large, and forms a narrow fhxnge of bone, arising beyond the 
middle of the coracoid shaft and having its free edge directed 
downwards. Cephalad it aiiiculates with the sca})ula,, and with 
the clavicle foims the foramen iriossemn. The procoracoid of the 
Eurylamiidre is larger than in the Cotingidte. In the Picida* the 
procoracoid appears to be wanting, and in the higher Passeres it 
is reduced to the merest vestige, e. g. Corvns, The breadth of the 
base of the coracoid is increased by narrow phalanges of bone, one 
on either side extending forwards, for about oiic-foui’th the lengtli 
of the shaft. On the doiml aspecjt of the shaft a pimninent 
tongue of l)one is sent up to abut against the dorsal lip of the 
coracoid groove. This at least obtains in Calyptomena ; in 
Corydon and OymMrhynchus it is less marked. 

The scapula is long, nan-ow, and scimitar- shaped. Thefurcula 
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is long, slender, gently arched, and bears a large hypocleideum, 
roughly quadrangular in form, and articulating with the anterior 
edge of the carina. The free ends of the furcula are expanded to 
form flat plates aiticulating with theacrocoracoid, procoracoid, and 
acromion pi’ocess of the scapula (text-fig. 14), thus enclosing the 
foramen iriossettm. 

In the form of the sternum and shoulder-girdle the Eurylaemidco 
closely resemble the Cotingida', especially in the form of the spina 
externa, which is simple, and thereby differs from the typical 
Passerine form wherein it is forked. In the Euryltemida? this 
process is more or less spike-shaped, whei'eas in the Cotingidee it 
appears to be generally flabellate. In Chasmorhy'nchm the 
posterior sternal notches are not so deep as in the Euryla3mid«e. 
The hypocleideum articulates nearer the antero-ventral angle of 
the carina ; and the coracoids do not develop the internal basal 
flange found in the Euryljemidse. 

Text-fig. 14. 



Portion of the shoultler-jrirdle of Calt^ptomena, to show the rnoetiiipf-point of the 
snipula, corafoid, and claviole, forminy; the inner wall of iha foramen ttuossenm, 

tfo., scapula ; ar., acrocoracoid ; furcula. 

In the reltitions of the articulations between the procoracoid, 
furcula, and scn})ula, where tliose unite to form the foramen 
triosseum, the Eurykeiuidte are distinctly Passerine, though this 
arrangement also obtains among the Picidte — a fiict of some 
significance. 

In Calyptomena^ for instance, the acromion i^i’ocess of the scapula 
extends downwanls along the anterior border of the free edge of 
the proconicoid, and affords an articular surface cephalad, for the 
posterior angle of the expanded free end of tlie furcula. In 
OhmmmhyncKm this articulation for the furcula is markedly 
increased ; and this incimse appai’ontly loaches its maximum in 
the CorvidfiB, where the acromion forms a long beam-like roof 
to the foramen triosseum, and a very extensive articular surface 
for the furcula. 
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vii. The Pelvic Girdle. 

Outside the Passerine series the pelvic girdle of the Euiylaemidae 
resembles most nearly tliat of the Capitonids} ; from which, however, 
it may be distinguished by the fact that whereas in the Enryliemidre 
the post-acetabular ilium is produced caudad into a spine, in the 
Oapitonidso this bacjkw’ard extension is broad and bifiu'cate. 

Among the Pjisseres it appi'oximates most closely perhaps to that 
of Chasmorlii/nchus. CyrnhirhyiichnA only, among the Eurylamiidie, 
appears to possess even a vestige of the pectineal process. Jn 
Calyptomsna the pi’e-acetabular ilium is broatl throughout its whole 
lentil, and slairply truncated anteriorly. The inferior border 
thereof is maikedly sinuous. Tlie j)i*e -acetabular of tlie i*ight and 
left sales are widely separatc‘d one from another ; and rise so as to He 
neaily level wuth the lidge of the neuijil ci*est of the synsacrum, 
thus forming a large, open, canalh ileo himhnlis, Tlie post- 
acetabular region of tlie ilium is expanded to form a broad dorsal 
jilane, and pjissing Ixxckw^ards terminates in a long spine*, whi(*h, in 
Cymhirhyiielmfi and Corydon, is closely applied to the free ends of 
the transverse [iroeesses of the post-synsaci’al caudal vertebrae. 

The ischium in (Jalyptomena is long, produced backwards consi- 
derably beyoml the level of the post-acetabular region of the ilium, 
and terminates in a dow'iiwardly-direeted hook -shaped process which 
fuses with the pubis. Cymhirhynchns differs but slightly from 
Calyptomena is this respect. In Cory don the ischium is shorter 
antero-posteriorly, and deei)er,t}ianin thetwogenein just d escribe kI, 
and does not project beyond the level of the free end of tlie post- 
acetabular ilium. Further, the dorsal border of the pre-ilium is 
much cut aw^ay anteriorly so as to expose a gi'cat ])ortioii of the 
synsacnil neural crest. 

The iscliio-puliie fissure is closed in all tliree gemera here 
described ; the obturator foramen is shut off* tliere from )>y a bony 
bar. 

The pubis is long and stiuiglit, and pi*ojects beyond the level 
of the iscbiuin, especially so in Calyptomena . 

The close approximation of tlie post-acetabular ilium to the 
transverse processes of the free caudal vei'tebi'a? is due to the 
shortness of the transverse processes of the synsocral vertebra 
already referred to. 

The form kivibalis is small; and the fovea ischiadica and 
pndendalis ai*e confluent, 

viii. The Pectoral Limb. 

The pectoral limb of the genera here described presents no 
marked diff*erences by which they can be distinguished one from 
another. 

It resembles that of the OoliidsB and Capitonidje in that 
metacarpal II. sends backwards from its proximal end a small 
triangular bony spur (intermebicaipal process) to abut against 
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met.‘w?arpal III. In the Euryla'uuda? this spur is, however, much 
larger than in the Coraciiform geneiu refeired to. 

The humerus only is pneumatic ; and is subequal to, or shorter 
tlian, the manus. The forearm is the longest segment of the limb. 
The sulcus trausversuni or conico- humeral groove is shallow. The 
crista su^jerior is triangular iii form. 

The iucisura capitis is fairly sharply defined ; the fossa 
suhtrochauterica is large. Thei’e is a small ectepicondylar pi-ocess, 
which, it is to b(i noted, is not forked jus in the higher Passeres ; 
the entepi(;ondylar process is still smaller. Ventmd of the 
tuhercul mu iduarc is a prominent spur-like blunt-pointed tuhei’cle 
directed backwards and outwards so as to inteiltKik witli the 
olecranon process of the ulna in the extended wing. 

On the pidmar surface immediately above the radial condyle is 
a small tubei*cle for the atbrchment of the inner head of the 
eHcusor mstacarpi ulnaris. 

ulna lias a prominent, |minted, ole<U‘anon process, and bears 
a I'ow of small tubercles, for the attachment of the secondary 
remiges, along its postaxial border. 

The radius is slender and slightly bowed. The forearm is the 
longest segment of the wing. 

The manus is well develojied. As in the Capitonidfe and the 
iKU-mal Ihusseres, the basi‘ of Me. IJ. sends backwards a bony 
]»late to overlap and fuse with the liase of Me. JII. In the 
Eurvlamiida* this plate (intermetacarpal plate) is of considerable 
size, its base extending down the shaft for some distance. 

In some Coraciir, e. g. Kurystoiinis^ there is also an intermeta- 
carjMil jdate, but feebly developed, and not fused with Me. III. 

ix. The Pelvic Limb. 

The jielvic limb, in tlie Eiiryhemitla', has, in common with tlu* 
(Jotingidap, a syndactyle pes ; and in this respect these two families 
resemble many of the Coi*jiciiformes. None of the bones are 
jmeumatic ; in whicli rt*sj>ec!t the Euryl'emidie differ fioin the 
Ootingida?, which have a pneumatic femui’, and resemble many of 
the Coiuciida*. 

The femur is long anil slender. The jxipliteal fossa is i*epresented 
only by a shallow depression. 

The tibio-tai*sus has modenitely well-developed ec?to- and ento- 
cnemial ci-ests and a long fibular crest. The shaft is curved fii*st 
forwards, then inwanls, so that tlie distal end thereof is markedly 
inflecteil. The extensor bridge is ossified. The intei’condylar 
gorge is deep. The fibula extends to lielow the level of tlie middle 
of the shaft of the tibio-tai*sus. 

The tai’so- metatarsus is moderately long. The hypotfU’sus is 
complex. The distal end of the shaft is flattened from before 
backwards, and lateiully expanded to foi*m the condyle for digits 
JI.-IV. These condyles all extend forwai*ds to practically the 
same level, the middle condyle scai-cely projecting beyond the level 
pRoc. ZooL. Soc. — 1905, VoL. II. No. IV 4 
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of those on either side. In section the shaft is snlK^ylindricah 
Me. I. is long, as in the Passeres. 

The pelvic lim1>s of the Eiiryljeniithe and (Jotingidfe can he 
distinguished fi*om the limbs of the syndactyle meml)ei*s of the 
Coraciiformes by the fact that, in the latter, the tarso-metatarsiis 
is eithei* broad and flfit, or deeply gi*ooved anteriorly, and is more 
or less trauigulai* in section. Further, the cnemial crests of the 
tibio-tarsus are, in the Coiiidiformes having this type of feet, b\it 
feebly developed. 


X. Sr MM All V. 

Ilegarded, by common consent, the most lowly of 
Passeriformes, the Eurvla^midje are at the same time an extrg||lbly 
specialised group ; much more so than has been hitherto reco^iised. 
Such a condition might hav*e been expected indeed, inasmuch as 
this is a common feature {imong primitive groups. 

Nowhere is this specialisation more conspicuous than in the 
skull. The basi pterygoid processes have entirely disjtppeared ; 
the maxillo-palatines lane been reduced from broad triangiilai* 
plates to rod-like splints ; and a singularly perfect fronto-nasjil 
hinge has been developed. In some genera, as in Con/don^ tht* 
beak has vastly increased in size, and has acquired a markedly 
hooked shape, as well as a great increiist* in breiidth. Nor is this 
all. The vomer presents a number of gradations in the direction 
of reduction tind degeneracy ; and this is true also of the nasals, 
whereby the anterior narial fossji —which, by the way, is only in 
fact a narial fossa in so far as its extreme anterior end is concerned — 
is enormously enlarged. The lachrymal lias been reduced tf) a 
mere vestige embedded, though still free, in the anterior face of 
the antorbital plate as in Caht 2 )iomen((. or it is wanting as in 
Corydon. The palato-pteiygoid ai*ticulation is also sjrecialised ; 
so too is the nature of the vomerine suppoi-t, this ha\dng lieen 
transferred from the pterygoids to that of tire jralatines. The 
heraipterygoid element appears to Ire wanting, but tmees of this 
may turn up in the nestlings of (kdyjytomena. 

Evidence of yet further specialisation is obtained fi*om a study of 
the nestling skull. Besides the disappeanince of the hem ipterygoid 
just referred to, the squamosal gives unquestionable proof in this 
direction ; yet, at the same time, having pi'eseiwed the essential 
diameters of its shape, this element, more than any other Irone 
in the skull, affords testimony of no uncertain kind as to the truly 
Passerine character of the gi’oup. Roughly JL-shaped, there can 
nevertheless be no doubt, from the geneml contours of the bone, 
that it has been deriveil fi’om a huger and more conical plate 
resembling that wliich obtains in the Comdae for exauqrle. 
Further, as in all the Passeres, the long axis of this bone is 
continued upwards and forwaitls beyond the parietal so as, in short, 
to overlap the fi‘ontal. So far as I have yet been able to ascertain, 
such an extension does not obtain q,nywliere among the Ooracii- 
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formes. A further indication of specialisation is the fact that 
the squamosal, in all the Passeriformes and most of the Coracii- 
formes, has absorbed the underlining bones so that it now 
appears, almost, in its entirety, within the cianial cavity. The 
remarkable variations which obtiiin in the Class Aves, in the form 
and armngement of the membiune-bones are of considerable 
interest. These changes seem to follow along ceitain definite 
lines, and are the more remarkable because, sav^e for the fii’st few 
weeks of the bird’s life (the nestling period in shoi*t), these bones, 
as separate entities, cease to exist, l>eing fused to form one 
homogeneous tissue. Yet pi\)gre8sive evolution is as obvious as in, 
say, the sternum or pelvis ; though they cannot be individually 
influenced by the strains and stresses incident to the struggle for 
existence in the same way as if they maintained their individuality 
tlu’oughout life, or for at least some considerable time after letiving 
the nest. This is a point to which 1 propose to return later. 

So far we have describc^d only the specialised features of the 
skull ; what of the primitive ? It is difficult to speak with any 
degree of certainty on this point. The small size of the 
anterioiN posterior, and superior tympanic i*ece.sses, and of the 
tymfmnic cavity, may be reckoned in this category ; and so too, 
jn'obably, should the long narrow vomer as seen in Calj/ptomena, 
T1k‘ close approximati<ui of the otic and stpiamosal heads of the 
(piadiute is an undoubtedly primitive diameter. These, in the 
E'lrylajinidai, are barely sepamted ; in the Oorvhla?, for example, 
they are comj.)R.mtively wide apiu*t. These few points seem to sum 
up all the evidence that is obtainable on this question. 

How far s[)ecialisation Inus gone in the skulls within this group 
may be seen at a glance by comparing the skull of Calyptom-ena 
with, say, that of Corydon, In the latter the antorbital plate is 
greatly reduced in size and thickness, ami the lachrymal is 
wanting. The beak is markedly* w-ider, more h<K>ked, and 
articulates with the frontal by a more pronounced nasal hinge, 
while the nasal septum is obliterated by the inflation of the nasal 
processes of the premaxilla. 

The simple, unforked condition of the spina externa of the 
sternum is undoubtedly a primitive chameter ; and in the form 
of the jielvic girdle this group is less advanced tlinn in the 
remaining Passeres. 

Before proceeding to discuss the relationship of the EurylamiidfP 
to the remaining Passeres, it would be well to say a few words as to 
the wider question, of the probable allies of the Eurylaemida? 
outside the Passeres* This is a matter on which it is imi>ossible 
to dogmatise ; at most, one can but throw out suggestions, of a 
very nebulous character. 

It will be found, proliably, that Flirbringer(3) has come nearest 
to the solution of this problem. He points to a relationship 
between the Eurylfismida» and the C^qiseli, and a yet closer alliance 
with the Pici. Affinities to the Cowiciidfc he I'egards as remote 
indeed. 


4 * 
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My own work mast certainly tends to suppoii Fiirbringer’s 
conclusions. It is possible that the Enrylsemidae will prove to 
1)6 related both to the Oaprimulgi and Cypseli. As regards the 
connection with the Pici, it is significant to note that the squamosal, 
in the nestling, closely resembles that of the Ptisserine type, inas- 
much as it overlaps tlie frontal, an arrangement which does not 
appear to occur elsewhere among the Coraciiformes. 

Coming now to the question of the relationship of the Eury- 
Isemidie to the remaining Passems, J would remark, at the 
outset, that tliere seems scarcely sufficient ground for sej)ai*ating 
the former so widely from the latter as has been done by many 
<luring r*ecent years. This sepamtion foreshadowe<l by (lanod, 
and consummated by Forbes, has been widened even fuither than 
either of these distinguished workers would have considoivd 
justified. 

Forbes, just twenty-five years ago (2), summarised the main 
features of the Euryleemidas from the systematic point of view, 
as follows : — ‘‘ .... They are 'iiot Tiucheophone ; and in that 
they possess the sciatic instead of the femoial artery, they differ 
from the Pipridro and Cotingidse, with which they have so often 
l)een associated. Fi'om these, too, they differ, as they do from 
the Tyi’annidfle, Pittida', and Rupwolaj in the details of the syrinx 
as well as in the simple manubrium sterni and other points. As 
has already been seated, they <liffer from all the other Passeres in 
the retention of a vinculum in the deep plantars of the foot 
In a second contribution to this subject during the wime month 
these views were repeated. After referring again to the syrinx 
and syndactyle foot, he goes on to remark * The peculiarities 
of the Euryla^midae, and especially their oft-spoken-of i-eteiition 
of the plantar vinculum, are sufficient, ] think, to justify their 
forming a main division of Passei’e^ by themselves, as suggested by 
Prof. Garrod, which may be termed Desmodtictyli, in ilistinction 
from the others, Eleutherodactyli , . .” 

It seems to me open to question whether so wide a separation 
is justified. 

After all, the existence, or rather we may say the surviNul, of 
the plantar vinculum is not so very surprising, not more so than 
the |)ersistence of liasipterygoid processes for example — which 
crop up spoiudically among groups which have, as a whole, long 
since lost them. In Calyptoimna, according to Beddard, this 
vinculum is wanting. Some importance has been given to the 
statement made by Forbes, that in Eurylcemm ochromelas there 
is a second vinculum : the additional slip “being given off lower 
down, from the hallux tendon, which joins the tendon of the 
digital flexor at the point where the latter, splitting into thi'ee, 
receives the main vinculum.” Gadow ( 4 ), commenting on this 
statement, remarks that this arrangement closely agrees with what 
obtains in Upupa and Irrisor, a fact which suggests the origin of 
the Passerine plantai'S from this type. 

* Italics mine. — W. P. P. 
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Though I looked carefully for this slip, I failed to find it, yet I 
examin^ three or four specimens. 

Forbes showed tliat, in the matter of the syrinx, the Eurylaemidse 
agree most nearly with the Philepittidse of the Old World ; and, 
after that, with the Ootingidas, Pipridae, and Ti^rannidae of the New 
World. This organ is of the “ Mesomyodian,^^ “ tracheo-bronchial 
type, or, to adopt Gadow’s term, the syrinx is tracheo-bronchial 
and “ Anisomyodean.’' 

Had the syidnx instead of the plantar tendons been adopted as 
the basis of classification for this group, then the Cotingidae^ 
would have been I’ogarded as the more primitive group, inasmuch 
as in Lipattgm cineraceus the intrinsic muscle, according to 
Beddard, is of great width, which seems to foreshadow its 
division in the Oscines into a complex of muscles 

The many charactei's which the Eiuylasmidffi and Cotingidse 
share in common — skeletal, muscular, syringeal, pterylological, 
ifec. -are surely proofs that these two groups are much more nearly 
allied than is genei«lly supposed to-day : the likenesses ai*e too 
many and distinct to be put down to convergence or conelated 
variation. 

The fact that the spina extenui of the sternum is simple is 
geneiully bracketed together with the planttir tendons, and other 
chanwjtei*s, so as to emphasise the primitive character of the 
Euryljemida'. But this same peculiarity of the sternum occurs 
again in the Cotingidee. The pterylosis of the Euiylajmidte is 
generally regai-dod as peculiar : as a matter of fact, it is hard to 
distinguish from that of the Cotingidsp. The syndactyle foot 
again turns up — in the Gotingidse. We have already described 
the close resemblances wdiich obtain in the skulls of these two 
groups. 

Tuniing now to the muscular system. The syringeal muscle.s 
we have already referred to. Hiey offer no striking jmmliarities 
of structure. Indeed, the only muscles which seem to call for 
comment in this summary are the brevis and lovgm divisions of 
the deltoideus. The sepamtiou of this muscle into tw^o distinct 
parts is nowhere so complete as in the Passeres. 

In its pnmitive (archicentric) condition, this muscle arises, in 
part from the acromion and inner face of the expanded free 
end of the clavicle and in part fi*om the os Knmero-smpxdare and 
orista lateralis of the humerus. It is inserted by a common 
temlon into the base of the ectepioondyloid process ; the tendon 
forming the terminal of a practically homogeneous muscle. 

I liave not yet had time to study the apocentncities of this 
muscle, but it would appear that as specialisation proceeds it 
breaks up into two more or less equal and perfectly distinct 
muscles terminating in a common tendon : later the bi*e\ds 
portion l)ecomes suppressed and the longus much shortened, each 
receding farther and faither up the shaft of the humerus. 

I have only just realised the potentialities of this muscle as a 
factor in systematic w^ork, and therefore have no large series of 
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<]ata. to support this interpretation. But the hu?ts, in so far as they 
iu*e relevant to the present paper, seem to show that tlie primitive 
(arch iceii trie) oonrlition is represented fairly well in, say, Farctdisea, 
In (Wvu8 corax the longus portion is degenerate and fuses with 
the brevis just below the middle of the shaft of the humerus, the 
brevis portion then running <lownwards, ultimately becoming 
temlinous and passing to its insei'tion at the base of the ectepi- 


Text fig. 15. 



Dissection of arm, dorsal aspect, of EurtfhemnK ochromelas, to show the dfUoUlvm 
major longus and brevis. The lon^^^us jM>rtioii has been cut throuG|:h the middle, 
and the two halres drawn in oi>po8ite directions. The hrevis lantion has now 
hocoine very degenerate and quite functionless. 

d.m.h,, deltoideus inqiov brevis; d.mJ,, deltoideus major longus; 
a.i anconeus ; //., humerus ; ner\us iwlinlis, 

condylar process. In Starnas both jwrtions are extremely well 
developed, and perfectly separate until the distal end is attained, 
where they fuse in a fleshy inseition in which may be tratjed two 
distinct incipient tendons. 
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In the EuryUeiiiiche and Cotingidaj— at least in so far as 
liiipicola is concerned - the major poitiion is well developed, but 
the brevis portion has now recede<l, not extending beyonil the 
middle of the hinnerns, and having an entirety fleshy insertion ; 
the longns poi*tion, on the other hand, is slender and terminates 
in ii long tendon. 

This interpretation of the tiunsfonnations of the deltoides 
et minor ^ it will be noticed, runs directly counter to that of 
Dr. Chalmers Mitcrhell, who, in a paj^er ‘‘On the Anatomy of 
(h-uiform Birds" (6), contemlcd that apo(‘entricity in this muscle 
was shown by the gi-adual extension down the shaft of the major 
portion. It would seem, i-ather, as if the archicentric condition 
were lopresented by the maximum downward extension, and that 
apocentricity is represented by the gradual reduction of muscular 
tissue. 

lliat this re<l action and inevibible suppression of the brevis 
portion represents an extremely specialised condition there can be 
no iloxibt ; and the fact that it is shared also by the Cotingidse 
seems to me, coupled with the numerous other points which these 
two groups share in common, to show conclusively that the 
Eurvl?emi(he and Cotingi(he must hencefoiih be regarded as very 
(‘loscdy related forms. 

'riiese two groups differ in some other myological charactei’s, as 
might be expected. The most noticeable is the fa(‘t that the 
latissimns dorsi posterior in the Cotingida* appears to he wanting, 
though it must be remarktHl 1 have oidy been able to examine a 
single s))ecimen of Jhipicohi in this connection. In the Eui'ylse- 
niithe both muscles are present, stiiip-shai^ed in fonii, and widely 
separate<l ; tlierein differing from the Corvidje, in which they are 
of considerable size and slightly overlap one another. But this 
feature is one of many pidmitive characters which the Corvida' 
liave retained. 

The peculiar myological resemblances which these birds share 
do not necessarily imply relationship ; but, as 1 have just remarked, 
there are so many structures in which these two gi’oups agree, 
that it is impossible to entertain any notion of convergent 
i-esemblance between the two. The points of likeness are so 
peculiar, and affect such <liflerent, independent systems, that 
con’elated variation and convergence cannot be regarded as a 
satisfactoiy explanation of the case. When two apparently con> 
vergent forms come to be paHiculariseil, each new point of 
resemblance which is brought to light is to be regai-ded as an 
additional link in the chain of evidence, establishing the common 
origin of the two forms in question. 

Thus, then, I contend tliere is no evidence which will justify 
the present isolated position which has been almost universally 
assigned to this group during the last few years. It is quite 
possible that further investigation will sliow that the Em’yliemida3 
ai'e entitled to mnk no higher than a subfamily of the Cotingida*. 



ON THE OSTEOLOGY OF THE EUllYL^MIM. [May 2, 

But this point, as well as the status of the Passei*es Clamatores,” 
I propose to deal with in a further conmiunieation at no distant 
date. 

xi. List of Literature referred to. 

(1) Beddard, F. E.- -The 8tructiu‘e and Classification of Birds. 

(2) Forbes, W. A. — Contributions to the Anatomy of Passerine 

Birds.’^ Parts II., III. P. Z. B. 1880. 

(3) Furbringer, M.- “Zur vergloich. Anat. des Brustschultes- 

apparates.” Jenaisch. Zeitsclir. f. Naturwiss. xxxvi. 1902. 

(4) Gadow, H. - Bronn's Thier-Reich. Bystemat. Theil, Band vi. 

Ybgel. 1893. 

(5) Garrod, a. H.- “On some Anatomical Characters which bejir 

upon the Major divisions of the Passerine Birds.’' Pai’t I. 
P. Z. S. 1876. 

(6) Mitchell, P. 0. — “ On the Anatomy of Gruiform Birds.” 

P. Z. S. 1901, vol. ii. p. 629. 

(7) Sharpe, R. B. - A Review of Recent Attempts to Classify 

Birds. 1891. 


xH. EXPLANATION OF PLATE II. 

Fiff. 1. Inner aspect of skull of neKtHngJ!»Vry/tf wins showing the large aica ucfn]M»*(l 
hy the squamosal. 

1 a. Outer view’ of same skull showing the peculiar form of tln‘ squamosal. 

2. Side view of Cal^ptoniena viridia showing the peculiar lachrymal, large 

narial aperture, end large and spongy aiitorhital process. 

2 a. Ventral \iew of same akull to show’ the vomer, maxillo^pnlutine processes, 

and wide-set palatines. 

2 h. Dorsal aspect of same skull to show the large si/e of the nasal fossa and 
the nasal hinge. 

3. V’^entral aspect of skull of Cffmhirlttfnchns showing the slender ma\’i]lo> 

palatine processes, short vomer, and .sharj)ly heut palatines. Note the 
difference between the palatal surface of this species and that of 
( \dmtomena. 

Dorsal aspect of same skull to show’ the closing in of the nasal fos^a ainl 
the formation of pseudo -nasal aiwrtures. 

Dorsal aspect of the skull of Cortfdon to show the large of the narial 
apertures and nasal hinge. 


Sa. 


Krplanafw 

a.o.;p. antorhital process. 

a Is. = ulisphenoid. 
a.p.t\ = anterior palatine vacuity. 
b,oc. hasi-occipital. 
b.8. — hasisphenoid. 
e.r. = exoccii>itHl. 
fr. frontal. 
h.pt. == hemipteiygoid. 

1. = lachrymal. 
mes. — mesethmoid. 
msc.p. = maxillo-palatine. 


of J,elt era. 

va. — nasal. 

«./<. == nasal hinge. 

p. — parietal. 
y>«. = imlatine. 
p.na. — posterior mires. 
2 ^.o.p. — postorhital process. 
pro. ~ prootic. 
pt = pterygoid. 

= septum nasi. 
sq. =• squamosal. 

V. = \ omer. 
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May 16, 1905. 

U, A. Boulbnoer, Esq., F.R.8., Vice- PmsD lent, 
in the Clinii*. 

The Secretary read the following repoi*t on the additions that 
had been made to the Society’s Menagerie in April 1905 : 

The registered additions to the Society’s Menagerie during tlie 
month of April were 205 in number. Of these 67 were acquired 
by pi*esentation and 19 by purchase, 104 were received on de[>osit, 
9 by exchange, and 6 were born in the Gardens. The totiil 
number of depiHures <luring the stime period, by death and 
removals, wjis 126. 

Amongst the additions special attention may be directed t(» : 

A young female Chiiiq)anzee {Anthropopithecus troglochftes)^ 
deposited on April 8th. 

A young female Giiuffe from Northern Nigeiia, probably 
belonging to the race known as Giraffa cainelopanJalis 
purchased on April 7th. 

A young male Huatiaco (Lanm htmnacos), from Punta Arenas, 
Tierra del Fuego, pi^»sented by Mr. Moritz Ihuun and Capt. K. 
Crawshay on April 10th. 

A pail* of Concave-casqued Hornbills {Dichocfiros hlcorms) from 
India, purchase<l on April 4th. 


Mr. Oldfield Thomas, F.R.S.<, exhibited examples of a new 
Golden Mole from Kiiysna, Ga{)e Colony, w*hich had been obbuned 
by Mr. Grant in connection with Mr. C. I). Rudd’s exploration 
of South Africa, and which he proposed to name in honour of 
Ml’S. Rudd, who had taken much interesst in the ivsidts of the 
exploration. 

Amblysomus roiiRiji: Thos. Abstr. P. Z. S. No. 20, [». 5, 
May 23, 1905. 

Ratlier smaller than .4, hottentottus. Genei*{d colour dark 
smoky blackish, darker than in A, iris, with a beautiful iridesc*ent 
sheen, greenish to coppery violet, over the w’hole uppei* sin-face. 
Sides and belly not or scarcely lighter, a slight brownish tone 
occasionally present along the centi-e of the abdomen. Hairs of 
l)ack 8-9 mm. in length, their liiises dark slaty gi'ey, their ends 
lighter and more browuiish grey subterminally and their tips 
iridescent blackish brown. Crnwn and forehead like back. Cheeks 
piler, greyish or yellowish, but not conspieuoiisl}' conti-asted. 
Limbs and upper surface of hind feet smoke-grey. 

Skull (PI. XVI. tfig. 3) in its genei-al chai-acters like that of 

* [Tlie complete siccouat of the new spwies descrilsHl in this communication 
appears here ; but since the name and preliminary di^iiosis were published in the 
* AhHtract 5 * the speeiee is dialuigaudiod by the name being underlined. — Kditob.] 
t P. Z. 8. 1906, vol. i. p. 25^, 
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-1. hottentottns^ but lujivkudly narrower across the brain -case ; 
and tlie zygoma tti less thickenetl at their posterior base. As a 
result, the two skulls being ol* about the stvnie length, the general 
outline was much less ])ix)adly triangular. Muzzle and inter- 
tnbital region nai'vow and delicate. 

Outer edge of permanent teeth nari'ow antero-posteriorly, and 
of milk-teeth broiid with conspicuous cusps, as shown in the Plate. 
The anterior premolar tiiangiilar, not extended tninsversely (is 
in J. oldnslrostris and chrj/sllhf^. 

Dimensions of the type, mei^sured in the flesh Head and 
body 129 mm. ; hind foot 13. 

Skull -greatest length 28, basal length 22‘() ; greatest bren-dth 
.across brain-case l(v6; greatest height 12*6; interorbitiil breadth 
8: fi'ont of i* to back of in” 10*5; ]>alate, breadth across 
j>remolars 8*1. 

All adult female had a hea<l and body length of 118 mm.; 
greatest skull length 25*7. 

Hah, Knysna. H. Cape Colony. “ In Forest.” 

Type, Old male. Original number 1(121 . Collated 25 January, 
1905, by C. H. B. Craiit, and presented to the British Museum by 
Mr. C. D. Rudd. Ten specimens examined. 

This handsome little species was not only a veiy interesting 
discovery in itself, but the fine series of it obtainecl by 
Mr. Oiiint, of both sexes ami diflerent ages, had enableil 
Ml*. Thomas to identify with confidenee the milk and permanent 
<lentitions of the specimen figured in the }>Jate illustrating his 
paper on the Zululand Mammals collected by Mr. Grant. No 
pro[)er knowledge of tlu* r(‘spective characters of th(» two den- 
titions had hitherto existed. 


Mr. H. B. Fantham, B.Sc., F.Z.S.. exhibited microscopic 
slides of and made remaihs iijKm LankestereUa tritonis, n. sp., a 
Ibemogregarine )).*irasiti(* in the led blood-corpuscles of a. Newt, 
Triton cristatnH {^^oUJe cristata). Blackboard sketches were made 
illiLstrating the life-history of the parasite so far as was known. 

This parasite was found some time ago by the exhibitor while 
working in the Zoological Liibomtory, University College, London. 
Afterwards his observations were independently confirmetl by 
Dr. A. C. Stevenson. Uj) to the pi’esent the trophozoite and 
schizogonous stages only had been seen, and the sporogony 
pi’obably took place in an internie<liate host. Bdmudinn’s and 
SiegeVs re(*ent observations on the sporogony of allied parasites 
in the lizard and water-toitoise were quoted in supj)ort of this 
view, and mention was made of the inaccuracy of Hintze’s account 
of tlie sporogony of L, ranarmn in the intestine of the fi*og, 
the cysts therein mentioned pi’obably being Eimerian stages of a 
Coccidian. 

T^he trophozoites, vermiform in shape, were apparently 5 p to 
6 ^ in length, and slightly over 1 p broad. They became U-.sliaped 
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an<l gave rise to i*osette-,stages,” about 2*5 fx to .*b5 f.i in diaiueter. 
A “rosette” consisted of a schizont dividing up into merozoites. 

Tliis paiusite was prolwibly tlie smallest Hiemogi*egarine yet 
described, and it occuiTed in large red blood -corpuscles, those 
of Triton cristatas being a}K)nt 30^ in long diameter. The 
i^^search on this pamsite and allied forms was being continued. 


The following papei’s were i*ead : — 


1. A Contribution to the Knowledge of the Encephalic 
Arlerinl System in Saiiropsida, By Frank E. Brddaud, 
31. A., P.R.S., Prosector to the Society, 

I R(*t*eived March 29, 1905.] 

(Text-figures 16-21.) 

The following pages conbiin .some facts relating to the principal 
vessids of the arterial system of the brain in a number of Lizards, 
in a Py^thon, and in the giant Toi*toiKe, l^estmU vicina. Some of 
these have not l)een hitbeiio studied ; some have been examined 
by llathke and others, and references to these anatomists will be 
found in the pi'oper phu?e. Most of the hi-ains wdiieh I describe 
are now in the Museum of the Royal College of Surgeons. My 
princijml object has in^en, next to the I'ecording of new facts, to 
ascertain how' far the characters ottered by the distribution of 
the.se vessels, which are undoubtedly of u.se in the .sy\stematic 
armngeinent of mammals, are also of u.se in the remaining 
Vertebra ta for a like pur|X).se. 

§ Brain of Varanus exanthematicu.s. 

Although the cerebral arte»ial systtmi of Varanm giusens has 
been described by^ Corti*, 1 have a few note.s to add to his 
descri})tion and comparisons to make with the other genera treated 
of in the present communication. 

The two vertebml veins are strong and mark the posterioi* end 
pf the medulla, pi*ecisely as is the case with Iguana, The 
jK)sterior j)aii’ of cereMlar arteries arise, as in Ignami^ fiom the 
Vuvsilar artery at the middle of the medulla, and are larger than 
the anterior pair, wdiich arise from the fork of the Imsilar in front. 
This fork is not quite so symmetrical as in Iguana, The left side 
and the left carotid are mther thicker than the right, and there 
is thus a suggestion of the marked inei|uality of these arterias in 
Python, The bmnchas to the corpom bigemina and to the rast of 
the bmin are quite os in Ig\mna\ but the large .size of the 
ophthalmic ai^teries is a point of likeneas to Pyihmx, 

* J)e fi^'stemute va^orum grisei. 1853. 
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§ Brain q/* Iguana tuberculata. 

The plan of the cerebral aiteries in this Lizard differs in a 
number of pirticulars from that which will he shortly descril)ed. 
The anterior spinal artery, though of considei*able size, is yet 
of less calibre than the basilar, with which it is nevertheless in 
perfect continuity. The exit of the posterior pair of cerel)ellar 
arteries marks the middle of the medulla. These arteries are 
slightly asymmetrical, the left lieing a little in advance of the 
right. Th(»y arise behind the jx)int of origin of the 6th pair of 
ci’aiiial nerves. The anterior jmii* of cerebellar ai'teries arise just 
after the division of the basilar artery to form the carotids on eacfh 
side ; they are distinctly smaller than the 2 )osterior })air. 

The two branches of the basilar ai*e approximately e<pial in size, 
as are the carotids which join them veiy shortly after the bifur- 
cation of the basilar. The ptnnt of junction is just at the point 
of origin of the anterioi- cerel)ellar ai-teries. In this, it will be 
observed, is a slight diftei-ence from the figure of the cerebral 
artenal system of this Lizjird given by Rathke**^. The next artery 
arising from the circle of Willis is in front of the third neive 
(to the inside of which nerve passes the forward continuation of 
the carotid, as in other vertebnites) and supplies chiefly the corpus 
bigeminuni of its side ; but it als(^ gives off a branch each to the 
cerebellum and to the cerebi*al hemisphere. A little way anterior 
to this is a much more slender vessel which is absolutely 
symmetrical on both sides of the body and which alnuKst at once 
divides into two branches; one of these ends upon the in- 
fundibulum, the other reaches the optic nerve of its side. Beyond 
this again arises the posterior cerebi-jil artery. Ibis artery reaches 
the hemisphere just at the furrow which divides it from the 
corpus bigemimim and runs parallel to the cerebral bmnch of the 
bigeminal ai’tery. 

A little further forward the carotid finally divides into two 
arteries. Tlie outer and stronger branch may be termed the 
middle cerebml ; it runs forwards, curving outwards in the middle 
so as to be crescent-shaped, to the long ancl slender olfactory bulbs, 
giving off numerous slender branches to the hemisphere on its way. 
The inner branch very soon again divides into two ; the innenuost 
of them is the ophthalmic arteiy ; the outer runs forward along 
the median ventml line of the bniin in close contjiot with its fellow 
of the opposite side. 

* ‘‘ Untersucliuugen iiber die Aortenwiirzelu Ac. dcr Saurier,” Deiikschr. k. Akad. 
Wiss. Wien, xiii. 1867, p. 61. 

[Since thiH paper was read Mr. R. H. Burne baa kindly' directed my attention to a 
paper by Br. Hofinmin in Zeitsebr. f. Morpb. u, Antbr. if. 1900, in rvliicb the arterial 
system of the brain is described in a namber of Fishes, Arnphib a, Birds, and 
Mammals, and in the followingf Reptiles, Tiz. IffttanoyTropidonofus natrix. Croco- 
dile, and Testudo graca. That of the last alone (anions Reptiles) is 6ffuretl. This 
mper has been apparently overlooked by the recorders of the Mammalia, Aves, and 
Reptilia in the * ^olo^ical Record ’ for 1900 ; but it is catalogued by the recorder of 
* General Subjects,”— tTw/y 6^.] 
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§ Brain of Tropidunis hispidiis. 

In comparing the arterial system of the brain of this Igiianoid 
with those of the other species of Lacertilia with which I have 
dealt, I am unable to say anything about the cerebellar arteries, 
which were not visible in the specimen examined by me. The 
bifurcation of the basilar artery in front at mther an acute angle 
consisted of equally-sized veasels, and the carotids which joine<l 
these arteries Injliind the third pair of nerves were also equal. 
The arteries to the corpom bigemimi <lisappear at once in the 
groove separating eiich corpus bigeminum from the hind biaiii. 
The other arteries of the brain seem to l>e as in other Lacertilia. 

§ Brain of Eiimeces jilgeriensis. 

Tlie arrangement of the arteries of the brain in this Skink, 
which, so far as I am awai'e, has not been described, shows 
certain differences from tluit of lioth Yaraans and hjimna. 
These features ai*e illustiuted in the accompanying drawing 
(text-fig. 16, p. 62). The fusion of the vertebml arteries with 
the Iwisilar marks, as is usual, the end of the medulla. From the 
Imsilar arteiy arise a number of Va-iitiches of which tlie posterior 
cerel)ellar aiteries are the most impoitant ; of these the left artery 
arises in advance of the right and it is shortly reinfoi*ced by 
another branch. The bifui'cation of the basilar anteiiorly begins 
further Ixick than in Iwth Varanm and lymaui ; and another 
difference fi’om the conditions observable in these two genein is 
to be noted. In these Saurians the carotids join the circle of 
Willis behind the origin of the third piir of nerves ; in Eanieces 
these arteries join the ciixde of Willis well in fi*ont of the third 
nerves, and therefore also in front of the slender anterior 
cerebellai’ arteries, and of the artery supplying tlie twpus 
bigeminum on each side. This artery not only sujiplies the 
corpus bigeminum but also the cerebellum, and it sends a branch 
forward which runs parallel to the jx)sterioi* cerebml arteiy, and 
like it is lost in the groove 8e})amting the fore brain fixmi the 
mid biuin. lietween tliis artery and the middle cerebral or 
Sylvian is a slender twug like that of Iguana which ru^is to the 
base of the optic nei'ves. The anterior cerebml, which gives off 
the ophthalmic artery, is considembly thicker than the nuddle 
cei*obral artery. 

§ Brain of Gendiosiiiirus. 

As is the case with EnimceSj the basilar artery in Gerrliosanrm 
(see text-fig. 17, p, 62) divides mther further Imck than it does in 
either Igumia or Faranns. There is, moreover, a very distinct in- 
efjuality of calibre in the two arteries ; the right is in fact considei^- 
ably larger than the left. This inequality does not, how^ever, extend 
to the two carotids, which are equal in size. These join the circle 
of Willis only just in fmnt of t^ point of origin of the anterior 
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cerebellar arteiies, which latter, as in other Lizartls, are smaller 
than the posterior pair. The place at which the carotids join 
the circle of Willis is onlj" just behind the third pair of cerebral 



Text-fig. 16 . — JStimeees algeriensh. Ventral aspect of brain, showing chief arteries. 
ca. Carotids ; op. Optic nerves ; opth. Ophthalmic arteries ; 3, third nerves. 

Text-fig. 17 . — GerrJiosaurvs flavigularif. Ventral aspect of brain, showing chief 
arteries. Lotteriiig as in text-fig. 10. 


nerves. The order in which the remaining arteries of the brain 
arise is quite similar to that of the other Lizards described here, 
and there are no particular comments to he made upon them. 


§ Bi'ahi r^Tupinambis nigropunctatus. 

The most inifioitant branches arising on either side from the 
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basilar artery are the posterior cerel>ellar, and tliese arise a little 
behind the middle of the meilulhi.. The two arteries are periectly 
symmetrical with errch other as to their point of origin. They 
are, however, different in their branching. The right artery 
gives off, shortly after its origin from the basilar, a strong artery 
running backwards along the side of the spinal cord. This 
branch exists an<l pursues the same coiu’se on the left side ; but 
on that side of the bi'ain it arises sejrarately from the basilar- 
artery. Between the origin of the posterior* cerebellar arteries and 
the bifurcation of the liasilai* anteriorly are thi’ee pairs of small 
arteries supplying adjticent regions of the medulla. A slightly 
larger artery, whicii is the anterior cerebellar, arises from the 
fork of the Imsilar. This fork is U-shaped in the Teguexin (text- 
fig. 18, p. 65), and not V-sliaped as in the other Lizards descrilred 
here. The U -shape is due to the fact that the two carotids i*un 
pai’allel to and almost in contact with each other for some distance 
Irefore they join the cir*cie of Willis. The carotids, moreover*, lie 
within the area Ixmnded by the third nerves very close to and al)out 
on a level with those nerves. The ar*tery formed by the junction of 
the Inisilar and carotid on each side, often spoken of mer-ely as the 
cjjirotid, pas.ses outwards and slightly backwards at first, when it is 
practically at right angles with the basilar. In this region the 
artery shows diffei*ent relations on the two sides of the body. On 
the left 8i<le it runs in front of the thii-d nerve ; on the i*ight side 
it lies Irehind that nerve. The first branch arising after* the 
carotid is at the liend of the aidjeiy, whei*e it turns forward ; this 
very stout ar't.ei*}" supplies the cerelrellum and optic lobe; im- 
meflmt^ely in front of this is the ai*tei*y of the optic lobe. This 
stiiteof affair's (K'dirredon the left side of the Irody ; on the right side 
the two ai’teiies arose by a common trunk. On Ixrth sides the 
artery of the corpus bigeminum gives off air ai'tery to the cei*ebral 
hemisphere which bur ies itself in the furrow between the hemi- 
sphere and the optic lobe. Fi*om the inner side of the circle of 
Willis, just opposite to the bigeminal artery on the left side and to 
the conjoined arteries just mentioned on the right side, arises an 
artery which i*uns to the optic chiasma. This artery is precisely 
like that of other Lacei*tiliji. The next artery to be given off is 
the posterior cerebral, which plunges at once into the fuiTow lying 
between the ojrtic lobe ami the cerebral hemisphere. Tire middle 
cerebral artery, which is the largest of the cerebi-al arteries, i*uns 
in the usual way along the Sylvian depression, and just in fixrnt 
of the point of origin of this the cii'de of Willis practically ends 
in the strong ophtimimic arteries which follow the optic nerves. 
There are therefore no differences of importance between the 
ai'tei'ial system of the brain of Tnpinamhls and of the other- 
genera of Lizards reported upon in the present communication. 


§ Cerebral Arteries in the Lacertilia. 

We may deduce from the facts just described the chief 
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chamcterfci of the encephalic arterial system in the Laceiiilia for 
purposes of comparison with those of other Vertebrates 

(1) The entrance of the vertebral aiteries into the anterior 
spinal marks the end of the medulla oblongata. 

(2) The posterior cerebellar arieries are the only conspicuous 
aiteries arising from the basilar ; they arise at about the middle 
of the medulla oblongat^i and behind the 6th pair of ci^uiial 
nerves ; they are occasionally asymmetrical with each other. 

(3) The anterior bifurcation of the basilar is at a more or less 
acute angle accoi*ding to its position ; the slender antei ior 
eei'ebellar arteries are invariably given oft’ from the bifurcated 
liasilar behind the point of origin of the third nerves ; the two 
]}ranches of the iMusilar produced by the bifuixsation may be 
inequisized. 

(4) The point of enti'ance of the cai*otids is not invariably the 
same ; it is sometimes in front of and sometimes behind the third 
pair of neiwes. 

(5) The artery on t>ach side to the corpus bigeminum sends 
bi*anche8 to the cei*ebellum and to the cerebiul hemispheres. It 
arises in fi’ont of the enti*ance of the carotids. 

(6) In front of this ai*tery is one which runs towards the optic 
chiasma. 

(7) There are three cerelmil or hemispheral ai'teries : the 
posterior reaches each hemisphei'e just at its junction with tiie 
corpus bigeminum ; the middle one is 8ylviau in tK)sition ; the 
anterior cerebral gives off the ophthalmic ; there is no distinct 
completion of the circle of Willis anteriorly. 

(8) There is no strongly marked asymmetry in the cerebi-al 
arterial system of the Lacertilia. 

§ Brain of Python molurirs t. 

J have been able to study two injecte<l brains of this ser])ent, of 
which one is more completely injected than the other. The most 
obvious and plaiir difterence from the brains of otlrer Saui'opsida is 
the marked asymmetry iir the arterial systenr (text-fig. 1 9, p. 65), 
which agrees of course with the vascular* asymmetry shown else- 
where among the Ophidia. Tlris asymmetry, however, only concer ns 
the cai*otids. The other arteries of the bi'ain, so far as I have beerr 
able to study them, do rrot show anything of the kind, but indeed 
a perfect regularity quite comparable to that shown in other 
Sauropsida. Of the two carotids the left is very much the larger*. 
The basilar ar-tery is single where it mns along the ventr^il surface 
of the cord and bruin, until of course it bifurcates anter-iorly at 
the commencement of the cii*cle of Willis. Tire entrance of the 
vertebral arteries marks the end of the medulla. These arteries, 
which lie exactly opposite to each other, are very much stouter 
than the basilar, which they combine with the anterior spinal to 

* See below, pp. 66, 67, and 60, for comparison with Ophidia and Teutudijiata. 
t Rathke describea but does not figure brain-arteries of Ophidia in Denkschr 
Akad. Wise. Wien, xi. 1856. 
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fom« In (me cS tibe twe i!^»6o!mens at my disposal^ I could not 
gee vety wdl the actual mode of jtmctioii of the vertehiial arteries 
with tibe basilar. In the other it was |daiii and veiy complicated. 
The basilar artery itself divides and Immediately reunites, thus 
forming a cirde; the two vertebrals join below this circle, aid 
from the lower surface of this transverse^ running trunk two 


Text-fig. 18. Text-fig. 19. 



Text-fig. niffropHMtatm. Ventml aspect of brain, sbowing chief 

aTteriee. liettering at in text-fig. Ifi. 

T^xt-fig. 19.— P;g^Ao9i molupm. Ventral aepeet of brain, ebowitig chief artenee. 
e. Vertebral arteries. 0^ letters as in text^fig. lfi« 

To the right of the figure is an Ailarged representatSffii of the jonction 
of the xertebml arteries with the bssilar. 

blanches aio given each of whidi joins one side of the circle 
already reform to, t should not Uim to lay undue stress upon 
the fact as absoliidsely dtiM?iicte^^ of sinoe the arrange^ 

ment was not obv&ms In me ifednion through deficiencg^ cl 
in|seiikii* 

Pxm. Xmu Soo,~W(»* Voa. II. No. V. 
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A noteworthy difference exists between the two specimens in 
relation to the course of the large left carotid. In the one 
brain this artery lies outside of the dura mater. for a large p^t 
of its course, and gives off at least one branch to the brain which 
perforated that membrane ; thus giving additional proof of the 
fact that the carotid itself lies outside of the dura mater. In the 
other brain I did not observe this state of aflfe.irs. It follows 
that the left carotid exhibits an aloofness from the brain which 
is remarkable, and that the branches therefrom do not run on 
the same plane with it. 

The arteries to the optic lobes arise fi'om the bisilar arteiy after 
its bifurcation, between this point and the entrance of the carotids, 
and further back still there is a smaller cerebellar ai*tei^\ Tlie 
posterior cerebral arteiy is small and arises just in front of entrance 
of the carotids. The next important arteiy is a cerebral, which 
arises in front of the inflow of the carotids. This artery is the 
middle cerebral or Sylvian of other animals, since it runs along the 
rudimentary Sylvian fissure. The posterior cerebral is also partly 
represented by several small branches of the artery to the optic 
lobe. In front of the middle cerebml artery is a smaller anterior 
cerebral artery. 

Anteriorly to this the circle of Willis is completed in the 
following way : the large left carotid bifurcates to fonn the two 
nearly equally stout ophthalmic arteries which of course accom- 
pany the optic nerves. Just befoi'e this bifurcation the slender 
right carotid effects a junction with the common trunk. 
Immediately in front of this a single trunk arises from the point 
of bifurcation of the left carotid, which at once divides into two. 
These vessels run closely side by si<ie in the furrow which separates 
the two hemispheres and rejoin at the extreme anterior end of the 
brain, their course in fact recalling that of the callosal arteries 
in mammals. The arteries are by no means inconspicuous, as is 
shown in the annexed figure (text-fig. 19, p. 65). 

I now draw, of courae quite in a preliminary and tentative way, 
a series of comparisons between the Ophidian and Lacertilian 
brain arteries, enumerating the chamcters of the former in the 
same order as already given (on p. 64) for the latter. 

§ Cerehral Arteries in tite Ophidia. 

(1) The entrance of the vertebral arteries into the anterior 
spinal marks the end of the medulla oblongata. These arteries 
seem to be stouter than in the Lacertilia. 

(2) There is no markedly large pair of cerebellar arteries arising 
from the basilar artery, but a number of more or less equisized 
arteries supplying the cerebellum and adjacent region. 

(3) The two branches produced by the bifurcation of the basilar 
are equisized. The anterior cmeMlar arteries arise from the 
bifui^ted region. 

(4) The point of entrance of the carotids appears to be rather 
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far forward as compared with the Laoertilia ; but this appearance 
is at least partly due to the great length of the bifurcate r^on 
of the basilar artery in Python as compared with that of any 
Lacertilian. 

(5) The artery to the corpus bigeminum on each side arises 
behind the entrance of the carotid instead of in front as in 
Lacertilia. It gives off branches to the cerebrum and also to the 
cerebellum. 

(6) In front of this artery and also in front of the carotid is an 
aitery which runs towards the optic chiasma. 

(7) There is a very marked completion of the circle of Willis 
anteriorly. 

(8) There is a strongly marked asymmetry in the arterial 
system of the brain due to the greater size of the left carotid. 


§ Brain of Testudo vicina. 

The most salient characteristic of the arterial system in this 
Reptile is the double basilar artery (text-fig. 20, p. 68^ The artery 
is double for the whole of its course beneath the medulla oblongata. 
The anterior spinal artery in fact divides into two well behind 
the medulla. The right-hand one of the two branches is not 
larger than the left ; the two arteries do not run close side by 
side, but are sepamted by a considerable distance. They are 
joined each of them by the carotid in. front of the origin of the 
thinl nerve. Behind the origin of the third nerve a large number 
of arteries arise from the basilar on each side ; there are certainly 
eight ov nine of them on each side, and they supply the cerebellum, 
the medulla, and the cianial nerves of this region of the brain. 
The fifth arteiy (on the right side at any mte), which arises fium 
the basilar behind the third neiwe, is par exceU&nce the cerebellar 
artery ; it fuses with its fellow of the opposite side at the end 
of the cerebellum. In front of the third nerve arise two arteries 
rather close together, of which the anterior has several branches 
and is the larger ai’teiy : it partly supplies the cerebral hemi- 
spheres and con*esponds, as I imagine, to that artery in the 
Lacertilia which supplies the corpus bigeminum on each side. 

As in the Lacertilia, there are two cerebral arteries on each side. 
The first and largest of these (text-fig. 21 , p. 68) may be termed the 
Sylvian, as it inins along the lateral gixxive upon the hemisphere 
which has been compared to the Sylvian fissure of mammals The 
branches of this artoy are not altogether symmetrical on tne two 
sides of the body ; it is possible, however, to distinguish the main 
trunk which runs towairas the top of the brain, whore it divides 
into a forwardly running and a baokpardly running branch, several 
branches from the main stem which pass bac^ards over the 
temporal region of the hemisphere, and a strong branch running 
forwards to the olfactory lobe. Moreover, there is tdatn on one 
side a branch arising immediately after the origin of the Sylvian 
arteiy, which plunges at once ben^ih the hemi^here. A second 
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cerebml artery arises from the circle of Willis a very short way in 
front of the Sylvian artery. Tliis vessel runs forwards parallel 


Text-fig. 20. 


Text-fig. 21. 



. ^ 


Text-fig. 20 , — Teatudo vicim. Ventral aspect of brain, showing chief arteries. 
to. Junction of two halves of the circle of Willis anteriorly. 



Other lettering as in text-fig. 16. 


Text-fig. 21 . — Teatudo vicina. Lateral aspect of brain, showing chief arteries. 
S, Sylvian, w. Junction of two halves of the circle of Willis anteriorly. 
Other lettering as in text-fig. 16. 


with and close to the olfactory branch of the Sylvian, and finally 
ends in an anastomosis with the main stem, from which the 
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olfactory branch arises beneath the olfactory lobe at the junction 
of the latter with the cerebral hemisphere ; before this point of 
junction a branch is given off to the olfactory lobe. 

The circle of Willis is completed anteriorly ; it also ends in two 
strong branches which run along the under surface of the brain, 
anteriorly, giving off numerous branches at the junction of the 
hemispheres with the olfactory lobes. One or more of these bend 
down'wards (as the brain is viewed from beneath) and pass through 
the gap between the hemispheres running to the dorsal side of the 
brain in a way which suggests the callosal artery of the mammals. 
I could not detect an3rthing more than a very small branch arising 
w’here the ophthalmic arteries arise in the Lacertilia. I cannot 
think that this artery is absent, but it is clearly not so conspicuous 
as in the Lizards. 

It is evident that the encephalic arterial system differs quite as 
much from that of either Lizards or Snakes as do the encephalic 
arterial systems in the two last mentioned groups. 

It is thus plainly possible to distinguish between several types 
of distribution of the cerebi-al aiteries among the different divisions 
of the Saiirapsida, and thei*e is, as is well known, another tyi>e 
charactei’istic of mammals. It will be interesting to a.scertain 
how far these seveinl types confirm views as to the relative 
positions of the gi*oups of Sauropsida under consideration. It will 
iK>t be held by anyone, I presume, that the class Aves represents 
a primitive Sauropsidan type ; and in agi'eement with this 
presumption we find clear evidence of modification in the 
encephalic arteries*, in the abortion of one or other of the 
normal two bmnches of the basilar. On the other hand, the 
arteries in question of birds ai*e, as I think, undoubtedly primitive 
in that there is no c'ompletion of the circle of Willis anteriorly. 
A completed circle of Willis appears to me to be a secondary 
modification mainly for the reason that in mammals, where it 
occurs universally, it is there bi-ought about in more than one way, 
and is moreovei’ associated with strong arteries in the anterior 
region of the brain in close communication, or rather in close 
apposition, and there is apt to be confluence between closely 
apposed spmes and vessels. If this view be correct, vre can set 
aside the brain of the Python and that of Testitdo as showing 
primitive characters by virtue of the fact that they have a clased 
circle of Willis. And in addition to this, it may be pointed out 
that the asymmetry of the arterial system in the Snake indicated 
by the carotids, and the changes in the disposition of the vessels 
due to the prevalence of the left carotid, can be fairly regarded as 
being secondary. This conclusion is obviously in accord with the 
current views of the relations of the Ophidia to other reptiles. 
There only remains the Lacertilia. 

It is, in my opinion, probable that in this group (and in 
Hatteria) the whole question lies of the antiquity of existing 


♦ P.Z,S. 1906, vol. i. p.102. 
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reptilos. And it must be admitted at once that the facts dealt 
with in the present communication do not conform with any 
certainty to one view or to the other. On the whole, however, 
they seem to point to the Lacertilian ; since from that type 
the remaining schemes of encephalic arterial aniingement can 
be derived, while * the extraordinary modification of the basilar 
artery in Teatudo^ found nowhere else, would seem for that very 
reason to be a divergence from the original condition. 


2. On the Nomenclature of the Anthropoid Apes as proposed 
by the Hon. Walter Rothschild. By Sir H. H. 
Johnston, F.Z.S. 

[Received Ma}' 5, 1005.] 

I should like to make a few remarks on the admimble paper 
written on this subject by Mr. Walter llothschild, which has just 
appeared in the ‘ Proceedings’ (1904, vol. ii. p. 413). Unfoitu- 
nately, I did not know that this paper was going to be read 
in December 1904, or I shoidd hav’^e endeavoured to be present. 
I am disposed in a geneial way to agi*ee with Mr. Rothschild’s 
classification of the* great A|>es of Africa. I have only one 
criticism to offer with respect to the nomenclature of the 
Chimpanzees. Since Mr. Rothschild has done so much to revise, 
revive, and estaVdish the nomenclature of these A])es, I should like 
to see him introduce a more rational s])elling into the third of his 
species of Chimpanzees — the Bald Chimpanzee, which he gives, 
following Du Chaillu, as Simla koolookamha, Du Chaillu was 
very inaccuiate in his transcription of African words, and he used 
the cumbious system of English tmnsliteiation wdiich prevailed 
until the rational spelling ^yf\s introduced thiity oi* forty years 
ago by vanous scientific societies and departments of the Govern- 
ment. Koolookamha is really two words, which are pronounced 
nkulu-nkamba. I think that this spelling might stand in 
preference to Koolookamha \Simia nkuhmkamhci\. 

A much more serious point, howover, is tlie generic name which 
Mr. Rothschild gives to the Oiungs — Ponyo, Mr. Rothschild is 
undoubtedly right in reviving Simia its the most appropriate and 
the earliest name for the Chimpanzee genus, to which it was 
applied in the first instance by Linnaeus. Linnaeus evidently 
thought that the differences between the Chimpanzee and the 
Orang, which animal was later brought to his notice, were not more 
than specific, so that he included the Orang in the Chimpanzee 
genus. Much later, in 1799, Lac6p^de applied the generic name 
Pongo to the Orangs; and although in the same year the Oi'juig 
genus was named SatyrtiSf Mr. Rothschild prefers Pongo to this 
very appropriate designation, and wishes to establish Po 7 igo as the 
generic name for the Orangs. I would certainly protest against 
this. There is much to connect the Satyr of the Classical world 
and Mediaeval mummeries with traditions of a red-haired man-of- 
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the-woods — the Orang — which had filtered to Europe through 
India and the Levant, and the Arab sea-borne tnide from Sumatra ; 
but Po'iigo is an African word originally applied to the Chimpanzee, 
and in all probability derived from the Bantu dialects of Angola, 
south of the Congo. The proper spelling of this woixi is Mpongo, 
and it is a root which, in varying forms, is found in a number of 
Bantu dialects and languages in Western and Equatorial Africa, 
and used to indicate either a chimpanzee or a big baboon*. I have 
not got access to various old books at the time of writing, but I 
think I am correct in saying that English and Dutch travellers on 
the West Coast of Africit in the 16th, 17th, and 18th centuries 
referrod to the Chimpanzee as ‘‘ Pongo.” I also fancy that the 
same allusion and the sfime name are made use of by Buffon. As 
in zoological nomenclatuie the prefei*ence is for the adoption of a 
Latin or Greek name, it is a pity to introduce into our lists a 
l)arbirous word in preference to one derived from either of the 
classical languages. But when in addition an African word is 
taken its the name of an Hast Asiatic genus, then the choice is 
singularly inappiopriate. 

* It infly he. of interest to add the names for ** Chimpanzee” in a number of 
African langua^res, mostly collect€<l by inywdf : — 


liANGUAfiK. District. Word foe Cuimpahzkk. 

Temne Sierra Leone .. . Ka-fuka (Ka- is am*/* 

pretix). 

Westi'rn Libci*ia Ibulu. 

Buai North-western Liberia . ... (lunt. 

Manidingo North of Sierra Leone, Lil)eria, Ibuni. 

and Ivory Coast. 

Kpwesi ... Central Li^ria Ibulu. 

Oora . . St. Paul’f Kiver, West Central Onyi. 

^ Liberia. 

Hr/aa and De . , CNmst of Central Liberia Ibe. ^ 

Knt and Greho . .. Southern Liberia Tuiiwe 

Yoruha Interior of Lagos . . . . Obb, 

languages Ilra^s, llonny, Niger Delta Tele. 

Bfk , Old Calabar Idiok. 

^ Akunak^^ | Lower Cross Hi\er . . Enop or Enbwi. 

^ki Extreme Upper Cross Kiver B6ki. 

Mbiidikum Sources of Cross Kiver, N.E. of Apu or Epfu. 

Cameroon s. 

Baroiulo and Ittnhti North Cameroons Coast .... Ewaka. 

Mpoitgive . Gaboon .... Ntyege andNchego; 

also Nkulu. 

Kongo Lower Congo and Congo Coast ... Mpongi. 

Kimhundu Angola (sooth of Lower Congo) ... Mpongo. 

[*% The origin of 
the name “Pongo,” 
of Buffoii and others.] 

K%mfnha[<i\' Bemha] ... South-west of Tanganyika Koroe. 

Ki-guha West Tanganyika T6lue. 

Kabwari North-west Tanganyika Sdk6. 

Moingma West of Tanganyika and extreme Soko. 

Upper Congo. 

Muanda North of Tanganyika Emangwe. 

K^ipa East Coast, Tanganyika Isike. 

Lu-ganda West and North Coast of Victoria Edzike or Izike. 

Nyanza. 
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T do not suppose much deference will be shown to my ov^m 
suggestions ; but it seems to me that the best generic name for 
the Orangs would be Satyrus ; or, if tlrnt is strongly objected to 
because it may be confused with the specific name of one or two 
Chimpanzees, then possibly Pitheciis, 

I cannot help thinking that in this case, as in many other 
instances, when we are settling for good and for all our biological 
nomenclature, we carry too far the passion for asserting the prior 
rights of the first invented name, which is occasionally a singularly 
inappropriate one. 

I will conclude my papei* with a few remarks on the definite 
knowledge of the different species of Anthropoid Apes from the 
dawn of zoological science in Greece to the end of the 18th 
Century of the present era, by which time European zoologists had 
begun to discriminate pretty clearly between! the Gibbons, the 
Oi*ang, and the Chimpanzee. Knowledge of the Gorilla of coiu*se 
was not clearly defined till about 1848 or even later. It is 
possible, however, that a living specimen of the Gorilla w^as 
brought over to Holland in the latter part of the 17th Century. 
A figure of this creature (which was a female) is given in 
Dr. Tyson^s work on the Chimpanzee, published in London in 1699. 

Aristotle, writing in about 330 b.c., divided the mammals that 
were nearest to man into three closely allied gi’oups : the Pithekoi 
or Apes, the Keboi or Monkeys, and the Kunokephaloi or dog- 
faced Baboons. In the Latin translations of Aristotle these 
designations are rendered Simia, Cebi, and Canicipes. Aristotle’s 


L4FGVAGE. DiSTHICT. Wo'lD FOE CHIMPANZEE. 

JYi/oroand JT»»a dialects. Uiiyoro, Toro, Aukole, and south- Isike, Yisiki, 
west of Victoria Nyanra. Echikuyn, 

£mpi.iidu, Kitera. 

Konjo Mt. Huweuzori Ekitora. 

Lihukn . . . Forest, north-west of Semliki Npfule. 

Uiver Country). 

Kibira Congo Forest between Semliki R. Kika. 

and Cpper Congo (Amwimi 
basin). 

Mangalct and allied Upper Congo, between Ainwimi (Mu) Kumbnso 

languages. and conflueiiceofMubnngi Welle, (Mu- is only the 

and between course of Congo and singular profi x ) . 

vicinity of W'^elle River. 

Lendtt West of Albert Nyanza Ngrrr (r\s trilled). 

Bamhute pggmies .. , Scmliki-Aniwinii Forest U°u. 

Momfli North-cast Borderlands (Congo- Tato. 

Nile water parting) of Congo 
Forest, w'est of Lendn. 

AUmi North of Albert Nyanza Him, 

Madi (Western dialects of) West ot Avugu. 

Mountain Nile, north-east of 
Congo Forest. 

Mafcarka (Nyamnyum) . Southern and Western parts of Rahain or Bamu j 


Bahr-el-Ghazal pi'ovinco of also Imugba and 
Egyptian Sudan. Ndernma. 

Mwndti North-east of Makarka Ang6. 

Bongo North-west of Makarka Deiida. 

[Perhaps other travellers and philologists can fill up the gaps in this series of 
names.] 
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general description of the Pithekoi delineates very distinctly an 
Anthropoid Ape, and reads as though it was derived from a 
generalised knowledge of the Chimpanzee, a knowledge obtained 
no doubt from specimens which had been brought down the Nile 
from the Egyptian Sudan (in the southern parts of which the 
animal still exists) to Lower Egypt. A good summary of 
Aristotle’s description of the Pithekoi is given in Dr. Tyson’s 
celebrated book ‘‘On the Anatomy of a Pyginie, sice Homo 
sylvesttis,^^ which, as before stated, was published in 1G99, and of 
which there arc copies in two or three of the principal libraries 
of London. 

I think T am correct in saying that in an Egyptian fresco or 
papyrus which is exhibited in the Egyj)tian collection of the 
Museum at Naples, a Chimpanzee is depict^ amongst other strange 
animals brought to Egypt from the 8udan. 1 believe also there 
is a represeiitj^tion of the Chimpanzee on one of the Komaii 
mosaics recently brought to light at or near Carthage, and now 
preserved in one of the M useums, either at CJai-thage or Tunis. 

The Byzantine Cit^eks, who, after Alexandei*’s compiests, ex- 
tended their ti^de to India, and the Arabs of west, sonth, and 
eiist Arabia, who maintained commeivial relations with Sumatra, 
the Malay Peninsula, North- w'est Borneo, and the ports of the 
Persian Gulf and the Red Sea, may have intioduced some 
knowdedge of the Omng utan to Constantinople, to Egypt, and 
to the MeditoiTanean world between 100 b.c. and the fall of the 
Byzantine Empire. 

Sir Walter Scott in his novel ‘Count Robert of Paris’ introduced 
somewhat fantastically a captive Omug utan into the story. 1 am 
not aw^are what foundation he had for this incident ; and 1 think 
it somewhat improbable that an Orang utan could at that [period 
have sur^'i^’ed the overland journey from the Pei'siau (didf to the 
Mediterranean, or the tnuisit through Egypt. 

Marco Polo, the Venetian, in 1296 or thereabouts, travelled 
overland from Asia Minor to China ami the Malay Peninsula, and 
reached Sumatin and possibly Borneo, bringing back with him 
stories of man-like apes, some of which certainly referred to the 
Gibbons, while one or two may be attributed to the Orang utan. 

Odoric, a friar of the Order of St. Francis, tiuvelle<l overland 
fi'om Constantinople to India during the first half of the 
14th Century, and from India imched Sumatra by sea. He 
bi'ought back distinct accounts of lK)tli Gibbons and Orangs. 

I bn Biitubi, a Morocco Arab, also joui*neyed to those parts about 
the same time, and desciribed the Orang utan in his recoids. 

Friar Giovanni dei Marignolli, a Fi'anciscan like Odoric, also 
travelled oveiland fiom Fmnce to China and thence to the Malay 
Ai*chii>elago during the first half of the 14th Ceutuin% and biought 
back fi*om Sumatm, or moi*e likely North Borneo, very distinct 
accounts of the Omng utfui. 

At the commencement of the 16th Century the Portuguese 
conquistadoms reached Malacca and Sumatra in their ships, ami 
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by 1621 had placed more or less roughly on the map all the big 
i^nds of the Malay Archipelago. They were followed a few years 
later by Spanish, Dutch, and French adventurers. During the 
17th Century many British ships visited Sumatra and Borneo, and 
the Malay name Orang utan was in current use in scientific Eurow 
during the second half of the 17th Century, having been originally 
definitely applied to the man-like apes of Sumatra and Borneo**^. 

But towards the close of the 15th Century the Portuguese had 
already become acquainted with the West Coast of Africa and 
the Chimpanzee. They first noticed this creature in the southern 
part of what is now the colony of Sierra Leone. They called it 
in their eaidier writings Selvage ” (savage), and later “ Ban’i.'^ 
Later still they came to know more of tlie Chimpanzee in dealing 
with the Lower Congo and Northern Angola t. It there went 
under the name of Pongo, which as alimdy explained is the 
Angola name Mpongo. Andrew Battel, of the 16tli Century, was 
an Essex fishoiman. Through being shipwrecked off Bimil he got 
conveyed into Portuguese captivity in Angola. Escaping, he 
travelled into the northern }>art of Angola towards the Congo. 
He retiuned to England and brought back with him stories of the 

Pongos,” which obviously refeired to the Chim|)anzee. Tlie 
name “ Chimpanzee ” does not seem to have come into vogue till 
the latter part of the 18tb Century, or to have been much used 
until the 19th Century. I have no certain clue as to its origin ; 
but I have been told tliat it is a Loango word of which the root 
would be -mpanzi or -mpangi (possibly, therefoi’e, cognate with the 
Congo name for Chimpiinzee, mpongi), %vith the well-known Bantu 
prefix chi (hi) added. This prefix is sometimes an augmentative, 
so that chimpangi or chimpanzi might merely mean a big ape. 

At the close of the 1 8th Centiuy, Bufibn, Linnanis, Loc^p^de, 
an<l other zoologists had finally discriminated l^etween the Gibbons, 
the Oi*ang utan, and tlie Afiican Chimjianzee ; and to this list was 
added in the peiiod between 1847 and 1860 the definitely 
established genus (afterwards species, then again genus) of the 
Gorilla. The discovery of the Gorilla was really due to the 
American Evangelical missioixaries, who established themselves in 
the early part of the 19th Century in the Gaboon ; but complete 
specimens of this Ape and a far more extended knowledge of it 
wei’e brought to the civilised worhl by Du Chaillu. Stanley 
asserted the existence of the true Gorilla as fai* east as the forest 
l>etween the Upper Congo and the Nile waterahed; and this 
statement has seemingly been confirmed by the specimens received 
from that region by Di*. Matschie, and described and figured by 
Mr. Rothschild. 

* Tlioujrh often misapplied to the African Chimpanzee in the 17th and 18th 
Centuries by English and Dutch sea-captains, who, having first made acquaintance 
with the Oning in the Malay Archipelago, saw Chimpanzees at the West African 
ports on their return voyage. 

t When 1 visited Angola in 1882 Chimpanzees were still found in forested regions 
inland south of the Congo and north of the Quanza River, especially in the old 
kingdom of Congo. 
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3, On some Bats of the Genus Rhinolophm^ with Remarks 
on their Mutual Affinities, and Descriptions of Twenty- 
six new Forms. By Knud Andbbsbn 

[Ilwjeived May 12, 1905.] 

(Plates III. <fe IV.t and Text-figure 22.) 

The present paper is, chiefly, an attempt to disentangle some of 
the more complicated gi*oups of Eastern Rhiiidoph% to make out 
the probable inteirelations of the species, and to describe the 
many new, impeHectly known, or hitherto confused forms. I 
iiave appended some general remarks on the affinities of the 
Ethiopian and Western Palaearctic species. 

The material placed at iny disposal has been more extensive than 
tbit of previous writers on these Bats, namely. Prof. Peters (1871) 
iind Dr. Dol>son (1878) ; and I liave approached the subject from a 
diftei’ent point of view, basing the diagnoses of the primary groups, 
and, where possible, of the species and subspecies too, not on 
external and dental chaiacters alone, but also on important 
differences in the skulls. Tliis may account, partly at least, for 
the essentially difierent concisions on many points at which I 
have arrived. On the other hand, the following pages afford 
ample proof that my material has not been complete enough to 
enable lue to venture an answer on all the difficult questions, 
taxonomic or phylogenetic, that occurred to me during my work. 
I shall feel satisfied if my paper is considered of some use as a 
basis for further investigations. 

I owe my sincere thanks to Mr. Oldfield Thomas for entrusting 
mo with a revision of these Bats, for giving me unlimited access 
to the recently acquired, still unregistered specimens in the British 
Museum, especially those of the large and important “Tomes 
Collection,” and also for having favoured me with much valuable 
information dmring the progress of my work. 

1 also have to acknowledge the kind tissistance of Mr. Gerrit 
S. Miller, Jr., who sent me for inspection almost all the Indo- 
Malayan Rhinolophi preserved in the United States National 
Museum, including many new and interesting forms, part of wliich 
will be dealt with below. 

For the loan of specimcms for comparison, or for information on 
extunples preserved in Continental Museums, I am indebted to 
Geheimrath Prof, Dr. Ehlers, Gdttingen ; Pi^of . Matschie, Berlin ; 
Prof. Dr. Km*t Lamport, Stuttgart; M, Ch. Mottaz, Geneva; 
M. A. M^negaux, Pai*is ; and Pjx)f. A. Cabrera Latorre, Madrid. 

I. The RniNOtopHvs simplex Gboui*. 

JDuignosU, Basioocipital, between cochlem, not unusually nar- 
rowed. Posterior connecting process low and rounded off (text- 
fig. 22(», on p. 121). 

e OmmnimicaM ky Otunsisi Th oxas, F.)S.e» 
t For of the Flstee, see p. 146. 
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1 include in this group 40 difFei*ent forms (22 species), correspond- 
ing to megaphylltiSy affinw, capemis, clivosus, and 
equimmi in Dobson^s * Catalogue of the Chiroptera in the Britisli 
Museum.* Only the Austro-Malayaii, Oriental, and Paljearctic 
forms will bo des<Tibed Mow, and only the first species in some 
detail, the description of the other forms being, as a rule, confined 
to the points in vvliich they difier from the fandameiittil type. 
The Ethiopian speciovS will be briefly irieiitioned in the ‘‘ General 
Remarks” on the gi'oup (p. 117). 

1. Riiinolopiius simplex, sp. n. (Plate III. fig. 1.) 

Diagnosis. Cranial character : supraorbital crests meeting at a 
point behind the middle of the orbit. External : sella distinctly 
constricted at middle. Forearm 44*2 mm. 

Details, Nose-leaves large, as compared with those of the other 
Austi'o-Malayan species ( Ilh, trnncatns, mm us). A supplementary 
leaflet distinctly visible in front of, and on the anterior part of the 
sides of, the horseshoe ; a character common to all the members ot‘ 
the present group, but becoming gmdually less pronounced in the 
more highly developed species ({{ffinis, fomnu-er/uinmn . and their 
allies) ; it seems to point back to the much more primitive genus 
Hippo.skleru8. Horseshoe so bi’oad as to com])letely cover the 
upper lip ; a slight indication of a tooth -like projection on either 
side of the median notch. 8ella decidedly broader at base than at 
summit, and distinctly constricted at middle ; summit rounded ; 
height of sella, from angle between vertical poidion and nasal lobe, 
about 4*8 mm., width at base 2*3, at constriction 1*1). at summit 
1'8 mm. ; front of sella densely covered with exceedingly shoi-t. 
white hails (scarcely observable without .a lens). Posterior con- 
necting process low and broadly rounded off. llancet long, almost 
cuneate ; length, from posterior transverse bridge, about 4*7 mm. 
Three mental gi*ooves, as in all forms of this grou]), except the 
liighest-difFerentiated sjiecies {fe^'ram-egnimim and its nearest 
relations). 

Ears, comjiared with those of the closely allied Austro-Malayan 
species, rather large, almost reaching the tip of the muzzle when 
laid forwards. Upper part of outer margin somewhat conca\'e ; 
tip blunt ; no constriction below the tip. 

Wing-structure very primitive : 4th and 5th metacarpils sub- 
equal in length (the 5th, if anything, a little shorter), and both of 
them but very slightly longer than 3rd; III.'*** less than 1| the 
length of III.^ ; IV.'** and, especially, V.“ very shoit, l)eing only a 
trifle longer than lY.’ and Y.‘ This structure of the wing is 
characteristic of all the pi*imitive members of this group (simplex , 
megaphyUuB^ trimcatus, nanus, celehensis, horneemis, nialayanvs, 
rouxi, <fec.) ; it is first in so highly-developed foniis as afftnis and 
its various modifications (ferrum-equmum, <feo.) that we find an 
important progress : prolongation of HI.'* ; shortening of the 3rd 

* For bi*evity^ sake I call the proximal phalangoH of the Snl, 4th, and 6th lingers 
III.^ IV.*, and V.*, the distal phalanges of the same fingers III.s, IV.2, and V.® 
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metacarpal, as compared with the 4th and 5th ; the 5th meta- 
carpal decidedly longer than the 4th ; &c. 

Tail a little longer than the lower leg. Plagiopatagium inserted 
on tarsus. 

Golonr (of a spirit-sj)eciinen, unfaded). Fur of upper side a very 
dark shade of “ drab,” appimching “ Prout’s brown ” ; base of 
hairs rather more distinctly dmb ; under side somewhat darker 
than drab. 

Skidl, Four anterior nasal swellings and two posterior. The 
four anterior arranged in a transvei-se row, forming the upper and 
lateral bordera of the nasal opening. Externally these anterior 
swellings are separated only by extramely faint linear depmssions ; 
interniuly by three bony lamellfe, also easily observable through 
the thin, transjyarent outer wall of the swellings. The posterior 
nasal swellings, situated immediately behind the anterior ones, at 
the front comer of the orbital cavity, are much lower, slightly 
concave at summit; three very faint lines divide them, rather 
indistinctly, into an upper, middle, and lower swelling. — The 
shape and arrangement of the nasjd swellings, as here descrilnnl, 
are, roughly speaking, the same in almost all the members of the 
simplex ' ; there is some variation in the size of the swellings 
in the different species ; but the more noteworthy deviations from 
the general scheme ara two only : Rh» ’tnalctyanus and Rh stheno. 

Postnasal depression triangular in sha|)e, rather long ; the 
supraorbital crasts, which constitute the lateral bolder of this 
deprassion, meeting (and joining the sagittal crast) at a point more 
or less behind the middle of the orbital cavity. ‘‘ Supiaorbibil 
length ” of skull (i. e. <listance between the point of junction of 
supraorbital crests and median anterior jxiint of luisal swellings) 
greater than extreme width of nasixl swellings. — The shape of 
this part of the skull, as here described, is chaitujteristic of only 
the four most primitive membera of the gioup {simphx, mega- 
phylhis^ trwtvcatm, 7ianii8), 

Palatal bridge compxratively long (in antero-posterior diraction) ; 
measured in tlie median line equal to alx»ut one-thiril the length 
of the upper tooth-row ; median anterior jxiint opposite the fmnt 
of m\ median posterior point opposite the middle of m“. 

Dentition, As a general guidance : in all existing sq)eeias of tlu» 
genus the upper p^ ^ is completely lost ; in all the more primitive 


* I write the dcutal formula (excl. of incisors and canines) of a JRhinolophm \\ ith tlu‘ 

11 ^ 

most complete known dentition as follows ; Horluf Wiuge, 

Pa Pa P4 . 

Jordf undue og* nulovende Flagermus fra La^ Santa ; med Udsigt over Finger- 
inusenes indbyrdes Sl^^skab ” ; £ Museo Lundii, vol. ii. pt. 1 (1B92), p. 66). A> 
already mentioned by Winge, we have no positive whether the upper premolnr 

lost in all known sj^ies is p* or p*. For two reasons I regard the foimer alternative 
to be the more probable (1) In all IStkinolophi, also the most primitive forms, the 
lower pj is on the point of being redncedy in the more highly-<l®'’®f®P®<l species 
pushed definitely out to the external aide of the tooth-row, in the still higher forms 
comnletdy lost; it is but reasonable to sup|^ that the premolar quite lost 
in the upper iaw of all species corresponds to the premolar which is on the point 
of being lost in the lower law of ail species, in consonance with the general rule 
that the teeth of the npper Jaw show a more advanced stage of evolution than those 
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species of the «/V/?y>?e.r-groiip also the lower is very inucli reduced 
in size and on the pomt of being driven out of the tooth-row, to 
the external side ; in all the more primitive species of the group 
also the iippei* p" is reduced in size, but still, invm'iahly^ in the 
tooth-row. 

The following remarks apply to Jih. simiilex and Uh, megaphyllnsy 
the dentition of these two species, the most primitive within 
the present group, being practically exactly alike : — p, very small, 
but decidedly less reduced than in the other specms of the group. 
The position of this tpoth, in relation to p^ and pp varies 
ithdiindnally (in the same geogi-aphical mce, and in examples 
from the same locality and of apparently the sfime age) : 
completely in the tooth-row (one specimen), or slightly towards 
the external side (two), or half external (t>ne), or almost quite 
external (one), or completely external (one). I'his “ v acillation *’ 
in the position of pj is of some interest as being the first indication 
of a tendency towards driving tin's premolar out of the tooth-rov\', 
a tendency gnidually increasing in a long series of more highly 
developed species, and culminatmg in the forms in which tlie 
tooth is quite lost, even in young individuals {Rh. acrotia). — p“ is 
comparatively large, with a well- developed, pointed cusp. From 
its base to its tip this cus[) is directed obliquely inwards^ under an 
angle of about 25*^ to 45^^ with the verticjd line ; also in those 
species of the present group in which the cusp is so much reduced 
as to be scarcely perceptible without a lens, it is invariably point- 
ing obliquely inwards, only to a. still higher degree. The upper 
canine and p‘ always widely separated. In some individuals there 
is a veiy narrow interspice betw^een p'and on eitlu‘rside of the 
jaw, or on one side, no doubt a remnant of the place where p\ 
lost in all existing species, was situated (see footnote on p. 7f). 

Measifremerits* . On j). 80, 


of the lower jaw. ( 2 ) When the lower 1)3 is external in position, or even when it is 
completely lost, we still, rather often, niid and p^ separated by a narrow inter- 
space, reuiiiiisceut of the time when p., had its nonnal position in the tooth-row; if 
we can find, sometimes at least, a similar “ atavism ” in the upper jaw, our sup- 
position will be strengthened ; and such cases are, in fact, not very rare : — in some 
individuals, and just those of the most primitive species of the genus {simplex^ 
megaphylluSi borneensis. refnlgens, philippinensis), I find an arrangement or the 
upper teeth w'bich can be graphically expressed as follows: cp prahn^mS, ue. the 
anterior of the upper premolars in contact with the canine, the posterior in contact 
with the first molar, but between the two “j:;” still a narrow interspace, apparently 
a remnant of the place where the lost premolar was situated ; if so, however, the 
lost p is, of course, p^, those present p2 and p-*. 

* Only the following measurements require some explanation : — Bars, length from 
base of inner margin to tip. Forearm, from posterior iwint of radius to front curve 
of carpus (wing bent), therefore somewhat greater than the length of radius measured 
on skeletons. MetacarpaU, as far as possible the true lenrth of the bones. 2 n<f 
phalanx, always exclusive of the cartilaginous “ "^rd phalanx^' (this restriction being 
of especial importance in measurements of the 3 rd finger, the terminal cartilaginous 
rod of which 18 comparatively largo). Hind foot, with claws. Skull, total length, 
to front of canines (not to ft*ont of premaxilla). Width of brain-case, above root of 
zygomata. Supraorbital length, distance between point of iunction of supraorbital 
crests with sagittal crest and median anterior point of nasal swellings. Mandible, 
coiidylus to front of incisors. Upper and lower teeth, exclusive of incisors. 
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Type. ? ad. (in alcohol). Lombok, 2500 ft., June 1896. Cob 
lected by A. Everett, Esq. Brit. Mus. no. 97.4.18.4. 

2. Hhinolophus megaphyllus Gmy. (Plate III. fig. 2 a, h^c.) 

Diagnosis. Allied to 1th. simplex, but considerably larger. Fore- 
arm 46-50 mm. 

Details. This is a large continental representati\ e of the simplex- 
type. The evidences of its close connection with the Lombok 
species are clear enough : the geneiul shape of the facial portion 
of the skull ; the wide interspace between the upper canine and 

; the presence, individually at least, of an extremely narrow 
interspice l^eiween p' and p^ ; the distinctly constricted sella ; the 
strong development of the nose-leaves ; the large ears. On tlie 
other hand, it has in several respects taken its own course of 
development : the sella is, also proj)ortionately, broader than in 
simplex, the constriction at the middle is more abrupt ; the nasal 
sw’ellinga are, also projiortionately, consideiubly broader ; the size 
of the animal is markedly increased : as regards this latter, 
1th. 'ffwgaphyUm bears quite the same relation to Rh. simplex as 
Rh. rouxi does to Rh. horneensis. 

DistrihiUion* . Eastern Australia. Louisiade Archipelago. 

(Geographical racers. Thei*e are two apjiarently well-marked forms 
of Rh. megaphyllas, diftering in size and in geographical habitat. 

2 a. Rhinolophus meoaphyllus Gray, typicus. 

Rhinolophus megaphyUas J. E. (iray, P.Z.8. 1834, p. 52. 

Rhinolophus megaphyllus ({mitim) Peters, MB. Akad. Berlin, 
1871, p. 306 t ; Dobson, Oat. Chir. Brit. Mus. (1878) p. 110. 

Diagnosis. Larger : forearm 46-5-50 mm. 

Sella, in one, out of eleven specimens, the summit of the sella 
is (completely square-cut ; in all the othei*s (some of them from 
the same locality) it is broadly rounded ofi*. Oonf. with this 
Rh. horneensis. 

Colour. (1) Dark phase (two skins, one adult and one full- 
grown, but young) : Like Rh. shnjdex. 

(2) Ru.sset phase (one skin, full-grown individual, but 
young) : Uniform “ russet above and l)elow ; base of hairs of 
upper side “ clay." 

Measurements. On p. 80. 

Distribution. Eastern Austmlia : QueeiiKland, New South 
Wales. 

Technical name. The type of Rh. megaphyllus is in the BHtish 
Museum. 

* The information on the “ distribution ** of the species and subspecies reviewed in 
this paper is bascnl exelviMvdv on the in#erinl examined by mj’aelf. 

t 1 am unacquainted with Peters’s hypothetical Uh. keyensia, based on an example 
ill the Leiden Museum, aud characterised ns **eine vieUeicht nur etwas kleinere 
Variet&t [of meyaphyllm} oder Art ” (f. s. e. p. S07). Ko further information has 
been published, and nine years later Peters records Sh. me^phjullua ” from the 
Key Islands without any reference to Bh. keyenaU (Ann. Mus. Civ. Genova, xvi. 
(1880) p. 32). It is not very likely that the typical Bh. meyaphyllua should occur 
in the Key islands. 
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2 h, Riiinolophus MEGArHYLinUS MONACHUS, subsj). n. 

Diagnosis. On an avei'ag© smaller than the typical form : fore- 
arm 46 mm. 

Details. Sella a trifle broader at base than in the typical form ; 
summit completely square-cut ; front face a little more distinctly 
hau*ed. Length of forearm almost as in the smallest individuals 
of the typical form, but metixcuirpals distinctly shorter. Tail also 
comparatively somewhat shoiter. Brain-case decidedly more 
slender. Tooth-rows somewhat shorter. In colour scarcely 
different from tlie dark j)hase of the typical foi’in. 

}feasurmn€nts. Below. 

2'gjye. J ad. (in alcohol). St. Aignan’s Island (Misima), 
Louisiade Archipelago. Uollectcd by Al))ei t S. IVleek, Esq. Brit. 
Mus. no. 08.4.1.1. 


Medsursnients of llh. simplex and megaphyllus. 


1 

I 

JfA. simple^'. 

JRh. mcffapTitfllus. 

$ ad. 
Type. 

j i. tt/plca. 

11 .specimen*', 

1 6 skulls. 

! 

! moTMchus. 

1 ? «d. 

Tyix.. 



Min. 

Max. 



min. 

mm. 

mm. 

mm. 

Kurs, Iwiigtli 

18 

18 

19-5 

19*8 

„ gmitfst breadth 

13-0 

)3o 

15 

15 

Nost^-loaNe-, toUil length 

„ lireadth of horse^hoe . . 

14-6 

15 

10*2 

14*8 

8*5 

1 8*8 

9*8 

8*8 

Forearm 

44*2 

46-5 

iA) 

46 

3rd metacarpal . 

31-8 

33-8 

36 

32*7 

II1.J .. 

13 

13 

14*0 

33*2 

III.- 

17*8 

17*5 

20 

17*8 

4th metacarpal 

32 

34-3 

36*8 

33*5 

JV.i 

9*2 

9-8 

11*2 

9*7 

JV.2 . . 

11 

11*5 

13*3 

10 

5th metacarpal 

31*8 ! 

34*3 

36*6 

32*7 

V.‘ 

10 1 

10-4 

12*7 

10*2 

V.2 . 

11-2 1 

117 

14 

117 

Tail 

24*5 

22-2 

26*8 

20-5 

Lower leg . . 

197 

18*0 

22 

19 

Foot 

8-8 : 

9 

10*2 

8*7 

Kkull, total length 

187 

190 

20*5 

19*3 

mastoid width . 

9 

9*8 

9*8 

9*5 

„ H idth of hrain-case . 

7-8 

8-6 

8*6 

8 

„ zygomatic width . . 

9-4 


10 

9*6 

„ supraorbital length . 

($ 

0 

6*8 

5*9 

„ width of nasal swellings 

6-2 

6-8 

0 

5*7 

Mandible, length 

12*8 

13-3 

14 

18*2 

Upper teeth 

7*2 '1 

77 

8*1 

7*3 

Lower teeth ... 

7-8 j| 

8*2 

8*7 

1 

8 


3. Riiixolopuus truncatus Peters. 

Hhinolophm trumatm Peters, MB. Akad. Berlin, 1871, p. 307. 
RhmolopJms rtiegaphyUm (non Gray), vai-. a, Dobson, Cat. Oliir. 
Brit. Mus, (1878) p. 111. 

Diagnosis. A Hied to Rh. simplex. Sella more slightly constricted 
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at middle. Summit of sella square-cut, or even concave. Base 
of fur almost blackish. Forearm 44*7-46*8 mm. 

Details, In this species the sella ^ is not of the shape charac* 
teiistic of Rh, aimj^ex and megaphyllus. It is narrower, not 
considerably broader at the base than at the summit, and the 
constriction at the middle is less distinct. This points decidedly 
away from simplex^ and towards iianua^ celeheimSi and bomeemis. 
The square-cut (or concave) summit of the sella seems to be a 
rather common feature in those forms of the present section of 
the group which are inhabitants of small islands (cf . Rh, niegaphyUus 
mmiachus, Rh, nanue, Rh, honieensis spadix). Lancet long and 
cuneate. Wing-structure and proportionate length of tail as in 
simplex, Plagiopatagium inserted on tarsus. 

Colour (six skins ; adult individuals, but teeth quite, or almost, 
uiiwoni). Very peculiar. General impression : a very dark brown. 
Details : hairs of upper side “ broccoli-brown ” at tip ; below the 
tip, for a broad space, almost “ clove- brown ” (more exactly : an 
exceedingly claik sha<le of “ hair-brovrn,” very much approaching 
clove- blown) ; the extreme base of the hairs, immediately at the 
skin, again somewhat lighter. Individual hairs of the under side 
much of the same colour, but the tips more brightly broccoli - 
bi'own, giving the under side a somewhat lighter appearance. 
All the specimens are exactly alike in colour. 

SkuU, Essential chanicters as in Rh, simplex. Nasal swellings 
narrow. 

Dentiilou, p, is, if anything, a little more re<iuced than in 
simplex. In two skulls I find it placed in the tooth- row, but 
slightly towards the external side; in a thii'd, on the one side 
half external, on the other external ; in a fourth, external on both 
sides, and the interspace between p^ and p^ therefore very narrow. 
p‘^ is ahvays in the tooth- row ; its cusp mtlier well developed, 
though somewluit .smaller than in simplex. No interspace 
between p'^ and p*. 

Measurements, On p. 84. 

Distrihuiio^i, Batchian . 

Technical name. One of the two typical specimens (in the Berlin 
Museum) was collected on Batchian by A. R. Wallace and for- 
warded to Prof. Peters by Tomes. The whole series in the British 
Museum is from the same island and the same collector, and four 
of the examples belong to the I'ecently acquired Tomes Collection ; 
they ai’e therefore pr^ically (though not technically) co-types. 

Remarks, The dentition of Rh, trmiccUm proves it to be on a 
slightly higher level than simplex ; the intei*space between the 
upper canine and p^ is a little narrower, p“ a little more reduced. 
The vacillation in the position of p^, gives evidence of the same ten- 
dency as in simplex *. towards the more advanced members of the 
group. In the shape of the nose-leaves it has taken a course point- 
ing towards homeensis. In its coloration it seems to stand alone. 

^ A ^:ood ierioa of skins, but no spirit>speoimens, aro at my disposal. Tiiis 
desmiption is from th« r€§qfUn$d nose-loares of three examples. 

Proc. Zoon. Soc.- 1905, Von. IT. No. VI. 6 
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4. Rhikolophus nanus, sp. n. (Plate III. fig. 3.) 

Rhimlophm megwphyUm (non Gray), var. /3 (partim), Dobson, 
Oat. Chir, Brit. Mus. (1878) p. Ill (Goram), 

Diagnosis, Essential ciunial charactei’S as in Rh, truncains^ but 
brain -case remarkably slender. Sella so slightly constricted as to 
be practically parallel-margined. Small : forearm 43*3 mm. 

Details, This species marks a further step towards tlie celehemiS’ 
bomeensls type. Externally Rh, nanus is exceedingly like these 
two species, but the skull is of the simplex type. 

The sella (compared with that of the foregoing three species) is 
considerably reduced in breadth ; its width at the base is but very 
little gimter than at the summit ; the constriction at the middle 
is much reduced (it requires some attention not to be overlooked) ; 
and the whole of the sella therefore might very well be call^ 
almost parallel-margined ; summit completely square-cut (there 
will probably, in a large series, be some individual variation 
in this respect). The horseshoe, too, is a little narrower. Lancet 
almost cuneate, the lateral margins being but very slightly 
concave. The size of the ears, lioth length and breadth, is reduced ; 
the tip slightly more attenuated (less blunt than in Rh, simplex). 
In the structure of the wings it stands exactly on the same level 
as the foregoing species. 

Colour (one skin, adult; teeth almost quite unworn).- -Fur 
of the upper side uniform dull “ mars-browii ** ; base of hairs 
slightly lighter ; under aide very much of the same colour as the 
upper side, but with a slight tinge of drab.'^ 

SkvU, Poatnasal depression and supiuoi’bftal crests as in 
Rh, simplex. Nasal swellings very naiTow (4*9 mm.). Chief 
character (compared with the three foregoing species) : the very 
narrow brain-case (7 mm.). 

Dentition, p, quite external, and cingula of p^^ and p^ in contact 
(a sufficiently large series will pi*esumably show some vacillation 
in the position of pg). p* in the tooth-row ; its cusp very small. 

Measurements, On p. 84. 

Type, Ad. (skin). Goram Island. Collected by Dr. A. R. 
Wallace. Brit. Mus. no. 61.12.11.10. 

Remarks, This species is readily distinguished from Rh,celebeusis 
and Rh, borneensis by the different shape of the facial portion of 
the skull. 

Dobson regarded the specimen here described, togethei* Avith 
two others from N. Celebes (Menado), as a variety (‘‘ j3 ”) of 
Rh, megaphyllus, characterised chiefly by liaving “ the summit of 
the vertical process of the sella broadly rounded off, much 
broader than the base.” But, firstly, it should be remembered 
that a sella, much broader at summit than at base, Avould be 
exactly the inverse of what is found in megaphyUus ; it would 
even be unique in the whole genus. Secondly, on resoftening 
the nose-leaves I found the sella, in all the three specimens, quite 
of the same general shape as in Rh, borneensis^ i,e, practically 
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parallel-margined. It would evidentl}^ have been much more to 
the point if Dobson had called these Bats Rh, bomeemisy not 
Rh* ^mgaphyllua. But Rh, horneenaisy again, was confused with 
Rh, mbvoTy which, however, not only is a distinct species, but 
belongs to a different group of the genus, 

5. Ruixolopuus celebensis, sp. n. (Plate III, fig. 4 a, 6.) 

Rkimlophm 'imgaphyllm (non Gray), var. ^ (paHim), Dobson, 
Oat. Chir. Brit. Mus. (1878) p. Ill (Menado). 

Diagnoais, Supraorbital crests meeting at a {)oint more or less 
ill fi’ont of the middle of the orbit. Nasal swellings narrow. 
Nose-leaves as in Rh, nanm and Rh, hormemia. Small : forearm 
43- 44*7 mm. 

Detaila, In the foregoing species {Rh, simplexy megaphylluay 
truiimtmy 'iumm)y all of which are Aiistmlian or Austro- Malayan, 
the supiuorbital ci*ests join the sagittal ci*est at a point more or 
loss heJiind the middle of the orbit. In Rh, celebenaisy as in all 
the other species of the present group, which are all Oriental, 
Paliesirctic, or Ethiopian, the supraoibital crests meet at a point 
moi*e or less in front of the middle of the orbit. This makes 
a comparatively shorter pistnasal depression, the supraorbital 
crests being the lateral Ixirders of this depi*ession. In this point 
therefore Rh, cehhemia agrees with the Weatern forms of the 
group, differing from the Eastern. 

The mechanical reason for this modification is evidently the 
following : a slight increase in the size of the temporal muscle 
has pushed the sagittal crest more forwards ; this involves a 
shortening of the supraorbital crests ; this again a reduction in 
tlie length of the postnosal depression. 

The nasiil swellings are nari’ow (4*8 mm.), as in the closely 
related Ea.stem forms {nannsy trnnc^ua). In the moi*e Western 
Rh, bornecnais they are, at legist somewhat, and as a rule con- 
sidembly, broader. Compare figs. 4 and 5 on PI. III. 

It is worth noticing that the cranial characters of this species 
are, so to say, ‘‘ in accordance wdth ” its geographical habitat : 
Celebes is, geogiuphically, intermediate between the Austro- 
Malayan and Indo- Malayan subregions, and in its more im- 
poi*tjint cranitil character Rh, celebensis points pai-tly westwards 
(shoi*tening of supi*aorbital ci'ests), partly etistwards (narrow nasal 
swellings). 

The nose-leaves, eju*s, wings, and the geneml size are as in 
Rh, 7ianm and Rh, bonieensis, 

i^olon/r, (1) Makassar specimen ($ od. ; in alcohol; unfaded ; 
teetli unworn). — ^General impression of upper side : brown ; the 
true colour is a deep brown shade of “ drab ” ; base of hairs a 
little lighter than drab ; under side drab with a tinge of “ broccoli- 
brown.” 

(2) Menado specimens (two skins; ad.; teeth almost un- 
worn). — Above uniform dull mars-bi'own,” base of hairs but 

6 * 
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slightly lighter ; colour of the fur of the under side very much as 
on the upper side. 

The Mabissar specimen seems to represent the true “dark 
phase ” ; the mars-brown tinge of the Menado skins may indicate 
a tendency towards a “russet phase.” Similar difierences in 
colour are very common in this section of the group. 

Dentition, As in Eh, nanus. 

Measurements, Below. 

Ti/])e. 5 ad. (in alcohol). Makassar, S. CoIcIkjs, November 
1895. Collected by A. Ev^erett, Esq. Brit. Mus. no. 97.1.3.19. 
Distrihutwi, Celebes : Makassjxr, Menado. 


Measurements c/’Ilh. trimcatus, nanus, and celebensis. 



, llh. truncatus. 

1 

jRh. iianvs 

Mil. ceUhemis. 

j 

! 3 specimens, 

1 8 skulls. 


i 

' 6 siHHjimens, 

4 skulls. 

Ail. 


Min. 

Mav. 

i 

! Min. 

Mav. 


mm. 

mm 

1 mm. 

j mm. 

mm. 

Ear8, loiigth . 




1 10 
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1 12*3 


„ breadth of horsev'^lioe 




1 8 


Forearm 
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46*8 

43*3 

1 43 

417 

3rd metacarpal . 

31*2 

32*3 

30 

30*6 
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13*2 

14 

11*2 

12*2 

13 
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18-2 
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17*8 
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32 

33*6 

31*1 

31*3 

32 
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yg 
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8*8 

9 

97 

IV.2 

11'2 

12*5 


10*8 

11 

6tb metacarpal 
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33*2 

i 31*1 

31 

326 

V.i . , . 

107 

11*7 


9*5 

10 

V.2 

11-8 

11*9 

9*8 

11 


Tail 

23 



20 


Lower leg 

18*8 

20 


17-8 

18*3 

Foot . . 




8*6 


Skull, total length 




18*1 


„ mastoid width 

0*2 



9 


„ width of brain-case 



7 

8 


,, zygomatic width . ... 






„ supraorbital length 

6*6 

6*7 

6*8 

4*8 

4*8 

„ width of nasal swellings 

6*1 

6*1 

4*9 

48 

4*8 

Mandible, length 

12*8 

13*1 

13 

12*2 

12*7 

Upper teeth 

7*1 

7*3 

7*2 

7 

7*2 

Lower teeth 

7*8 

7*9 

7-8 

7*4 

7*8 


6. Ehinolopiius borneensis Peters. (Plate III. fig. 5 a, c.) 

Diagnosis, Similar to Eh, celebensis^ but with broader nasal 
swellings. Small: forearm 4 1*2-46 ’3 mm. 

Details, Sella so slightly constricted as to be almost parallel - 
margined from base to summit; in some individuals the con- 
striction is completely obsolete; height of sella about 3 mm.; 
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width at base, at middle, and at summit: 2, 1*8, and 17 mm. 
Lancet almost cuneate, or the lateral margins but slightly concave, 
never abruptly narrowed at the middle (as in Rh, rouxi) ; length 
of lancet about 4*2 mm. Eai^s and wings quite as in Rh, cehbensia. 
Flagiopatagium inserted on tai*sus, or as much as 1*5 mm. above 
the tarsal joint. 

Colour, There is an extreme dark phtise and an extreme red 
phase, connected by several intermediate stages. 

(1) Dark plmse. — $, Banguey Lsl. (Brit. Mus.); two cJ, Pulo 
Sarutu (Un. 8t. Nat. Mus.) ; all of them fuU-growuy but with 
tuitvorn teeth \ distal epiphyses of metacarpals in two of them 
ossified, in one not completely so ; in alcohol, unfaded. General 
impression of upper side : brown. The true colour is a deep brown 
shade of “ drab ** ; base of hairs next to “ broccoli-brown.” 
Under side between “ wood-brown ” and “ broccoli -brown.” The 
individuals are not precisely, but almost, alike in tinge. 

(2) Intermediate stage, neai*er to “ dark phase.” — c? a-d., $ ad., 
btbuan (B.M.) ; S ad., N.W. Borneo (B.M.) ; teeth either quite 
unworn^ or almost imworn; distal epiphyses of metacarpiils ossified; 
in alcohol, unfaded. Upper side “russet,” base of hairs but 
slightly lighter. Un<ler side “ wood-brown.” 

(,*{) Intermediate stage, nearer to “red phase.” — $ jul., Sirhassen 
(U. N. 8. M.) ; cf ad., $ ad., Karimata (U. N. 8. M.) ; teeth either 
quite unworn^ or very slightly worn ; distal epiphyses of meta- 
earjMils ossified ; in alcohol, unfaded. Much like the foregoing, 
but also the under side of the Ixxly “ russet.” 

(4) Extreme red phase. — cf ad., Sirhassen (B.M.); teeth un- 
worn; epiphyses ossified; in alcohol, unfaded. Much like the 
extreme red phase of Rh. rouxi : not far from “cmlmium orange” 
alK)ve ; “ orjinge” beneath. 

As proved by the above, these differences in colour ai‘e inde- 
pendent of the geographical habitat and of the sex of the 
individuals, .seemingly also of the age. 8o far as the present 
material goes, the only “ phase ” in which a quite young, though 
full-grown, individual occui’s (epiphyses not quite ossified) is the 
dark phase ; but it may l^e accidental : the individual which 
represents the extreme red phase is, at all events, only a few 
months older (teeth unworn). 

Skull, As in Rh, velebensis, but with broader nasal swellings 
(5*4 mm., on an aveinge). 

Dentition, p.^ almost always completely external, but in one 
skull (out of eleven) half in row. Oingula of p^ and p^ in contact 
(six), or very slightly separated (four), or distinctly separated 
(one), p** always in the tooth-row ; cusp very small. In four 
individuals there is an extremely narrow intei'space between p** 
an<l p^ (the former place of p®). 

. Distribution, N. Borneo ; 8. Natunas ; Karimata Group. 

Technical name. The type of Rh, bomeensisj in the Berlin 
Museum, is from Labuan, There are two specimens from the 
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same island in the British Museum As, however, Rh. horneemis 

has for many years been completely confused not only with seveial 
moie or less closely related species, but also with the widely 
different Eh. minor ^ the following remarks may not be out of place 
here : — 

The salient point in the original description of Eh. horneeimSy 
as given by Prof. Peters {loc. wfra cit.)^ is this : Sattol .... an 
dem vordern ohem Ende abgeruiuhit, die hintero, zusammenge- 
driickte Spitze [i. e. the i^osterior connecting pr(x;ess] kaum hoh^r, 
abgerumlet.’^ 1 have emphasiseci the last three words, because they 
clearly prove that Eh. horneetisis belongs to what here is cnlled the 
simplex group (connecting process lo^v and rounded off), and has 
nothing to do with Eh. minor or its allies (connecting pi wess pi o^ 
jecting and pointed). But ten years later (MB. Aka<l. Berlin, 
1871, p. 306), Petei*s himself believ’ed Eh. bonteensis to be identical 
with Eh. minor ^ described by Horsfield so long ago as 1824. 
The reason was, beyond all doubt, this : to identify Horsfield\s 
Biits without an examination of the types is, in most «ist*.s, 
impossible ; and Peters hful not seen the type of Eh. minor (then 
in the Indian Museum, London, now in the British Museum), 
but only the bad figure in the ‘llesearches in Java'; as, furthei*- 
more, the two species in many res})e(*ts (size, wings, sella, (Mirs, 
&c.) are, exiernalhf, puzzling alike, the mistake is easily explained. 
Thus, according to Peters, there* were two small liulo- Malayan 
Ehinolophi : the one, with a low and rounded connecting process, 
he called Eh. minor. Horsf. (synonym : Eh. bornernsisy Peters) ; 
the other, with a projecting and pointed connecting 2>rc)C(*ss, he 
identified with Temtuinck's Eh. pimllns, steted to be from Java. 
Under those circumstances, a rpute I’casonable condusion : we 
had a name for eitlier “ sjiecies,*’ and perfectly clear diagnoses. 

Dobson, who examim»d tlie type of Eh, minor, stetes, cjnite 
correctly, that the connecting proi^ess is j>rojecting and pointed ; 
when, nevertheless, he imt Eh. horneensis down in the list of 

synonyms " to Eh. minor, ho must have overlooked tin* most 
important point in l^eters’s descri 2 )tion of bmmeensis, the sha p(* of 
the connecting jnocess. Dobson, therefore, called the small Indo- 
Malayan Ehinolo 2 yh'ti 8 with pointed process Eh. minor (synonym : 
Eh. hmmeensie): thus, the names were the same as employed by 
Peters, but the diagnosis exactly tlie reverse ; Tcmminck’s Eh. 
piisillus he identified with Eh. hi2Tpo8Uhru8 (sic) ; and as to the 
small Indo-Malayan Ehinolophm with rounded process (the true 
bmmeensis) he put it down under Eh. afftnis, Horsf. (!), with 
which species he also united the veiy different Eh. ronxi, Temiii., 
at the same time keeping a genuine Eh. ro'tixl sepanite as 
Eh, peiersi. This accumulation of errors and wrong identifications 

# On one point tboro is a discrepancy between Petei-s’s description of JB//. hnrneenait 
and the senes before me : according to Peters the length of the foroann is 37 mm • 
in the smallest (adult) specimen I have seen, it measures 41‘2 mm. I am informcHl 
by Prof. Matsebie, who kindly re-examined the type for me, that l^etcrs’s statement 
must be a misprint or a slip of the iien ; the foreann of the type specimen (a rather 
young, but apparently full-grown individual) measures 41 mm. 
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is the true reason of the exceedingly confused state in which this 
group of Bats has remained, making a safe determination of 
specimens procured almost impossible. 

GeograjMcal raees. There seems to be two forms of Rh» hor- 
neeTisia^ differing, slightly, in the size of the ears, and in geogra< 
phical habitat. 

6 a. Rhinolophus bohneensis Peters, typicus. 

Rhinolophus Bomeensia Peters, MB. Akad. Berlin, June 25th, 
1861, p. 709. 

Rhinolophus minor (partim, nec Horsf.), Peters, MB. Akad. 
Berlin, 1871, p. 306 ; Dobson, Cat. Chir. Brit. Mus. (1878) p. 114. 
Rhinolophus afflnis (partim, nec Horsf.), Dobson, op. cit. (1878) 

p. 112. 

Biag'nosis. Eai^s slightly shoi*ter: 16-17 mm., and narrower: 
12*2-12*8 mm. Forearm 41*2-43*7 mm. 

Details, In one specimen (from Banguey Isl.) the summit of 
the sella is completely sfjuare-cut; in the others (Labuan, N.W. 
Borneo) it is bi*ojully roun<led off. This is, no doubt, an individual 
variation, but, it would seem, of more frequent occuirence in indi- 
viduals inhabiting smaller islands (cf. Rh, megaphyllus monachus^ 
Rh, nanus j Rh, iruncaUis^ Rh, hoi'neensis s^xudix). 

Measurements, On p. 88. 

Distribution, N.W. Ikjrneo ; Labuan; Banguey. 

6 h , Rhinolophus bokneensis spadix Miller. 

Rhinolophus afflnis roucd (non Temm.) Thomas, Nov. Zool. i. 
(1894) p. 656, 

Rhinolophus spadic Gerrit S. Miller, Jr., Proc. Wash. Ac. 
8ci. iii. (Mai’ch 26th, 1901) p. 136. 

Diagnosis, Ears slightly longer: 17-19*5 mm., and broader : 
12*5-14*2 mm. Forearm 42*5 -46*3 mm. 

Details, In one specimen (Sirhassen Isl.) the summit of the 
sella is completely scjuare-cut ; in all the others (one of them from 
the same island) it is broadly rounded off. 

Measurements, On p, 88. 

Distribution, S. Natunas (Sirhassen) ; Karimata Group (Kari- 
mata and Pulo Sjirutu). 

Technical 'name. The type of “ Rh, spadix,^ in the Washington 
Museum, is from Sirhassen, There is a specimen from the same 
island in the British Museum. I am indebted to Mr. Miller for 
the loan of a paratype, also from Sirhassen, and of the series from 
the Karimata Group, collected by Dr. Ablx)tt. 

Remarks, I should not have separated these two forms (if they 
be so) of bomeensisy if the latter of them had not, accidentally 
got a name. There is no tangible difference in the skulls, not even 

* Wiien desoribitiff Mh, spadix at a new species, Mr. Miller compared it with 
Mh, affinie. He coiud not, very well, compare it with Sh, bameensis, which was 
regarded as identical vrith Bk, minor. 
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(as might perhaps be expected) in the measurements of them. It 
may well be that the few examples from N. W . Borneo, Labuan, 
and Banguey (four only) happen to be rather short-eared (and 
short-armed), and therefore do not show the true limits of indi- 
vidual variation in these respects. I prefer to keep them separate, 
provisionally at least, to call attention to the possible existence of 
two very slightly diftering forms of the species. 

7. Rhinolophus VIRGO, sp. n. 

Diagnosis, Similar to horneensis^ but much smaller. Forearm 
37*5 mm. 

Details, This is decidedly the smallest species of tlie pres(»nt 
group. The horseshoe is markedly narrower than in any (jther 
form of the hovneeusis type ; the sella considei'ably smalk‘r than 
in horneensis^ but of the same shape; the ears much short tr and 
naiT’ower. 

Colour, Probably not far from being the same as in the dark 
phase of horneensis (the two specimens examine<l are evidently 
somewliat faded in alcohol). 

Measurewputs of lib. borneensis and virgo. 
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6 
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6 
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18-1 

12*2 
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8 
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SkidL As in bmmeemla, but considerably smaller ; the nasal 
swellings are, also proportionately, narrower than in the Bornean 
species (perhaps as a conse(|uence of the much smaller nose- 
leaves). 

Dentition (two skulls). P 3 half in row (one skull), or external 
(the other), pj^ and p^ in the foimer skull, of course, sepamted ; 
in the latter almost in contact, p* in the tooth-row. Upper 
(Minine and p‘ widely separated. 

Type, $a<l. (in alcohol). S. Camarinas, Luzon, Philippine 
Islands. Collected by L. M. McCormick, Esq. Un. St. Nat. Mas. 
no. 1019(U). 

Renutrkfi. This species is readily distinguished from any other 
foi’in of the mnpUx group by its small size, narrow horseshoe, 
and short eai^s. The shjipe of the connecting process ought to 
prevent a confusion with the equally small species of the minor 
group, to which it, in other respects, bears a very striking 
extern at resemblai ice . 

8. RiiixoLOPiiiTS MALAYANts Boiihote. (Plate 111. fig. 6.) 

Ilhhiolophm nudananm Bonhote, Fasc*. Malayenses, Zool., i. 
(Oct. 1903) p. 15. 

Diagnosis, Closely allied to HJi, horneensiSj but me<lian anterior 
nasal swellings somewhat more differentiated. Hmall : forearm 
4 1 *2 -42-8 mm. 

Details, Externally tliis Bat is exceedingly like Iih, borneensis^ 
but the shape of the anterior nasal swellings is somewhat difterent. 
The colour, too, seems to be constantly different. 

The s(»lla is, in vertical ilirection, a trifle shorter, but tlie 
difference is scarcely appreciable without actual comjxudson with 
bormensis. The lateral margins of the sella, are, practically, 
pamllel from bjise to summit; aii extremely faint constriction 
CJin be traced, at Icfist under a lens; summit of sella rounded. 
PlagiojMitagium inserte<l on tarsus, or very nc«ii*ly so. 

Colo nr, (1) Bisei-at sj^ecimcns; two $ ml.; August and Sep- 
tember ; teeth slightly worn ; in alcohol ; unfaded. — Upper side a 
rather dark brown shade of drab ” ; this colour is confined to 
the tips of the hairs ; the much bmider base of the hairs so light 
** ecru -drab iUj to approach whitish; under side whitish “ecru- 
drab,^* somewhat darker on the sides of the body. 

(2) Laos specimen; ad.; teeth slightly worn; skin. — Very 
much lighter. Upper side bright “ cinnamon,^’ base of fur 
“cream bufi“* ; horseshoe patch ^ on back dark brown ; under side 
buff. 

• A dark-colourod patch on the upi)cr side of the body, horsoshoe’shapod, or like 
a V, the braitches staining on each shoulder, convexity (or angle-point) directed 
Imckwards. It is curionsly characteristic of many species of the families Jthino- 
lophida and PhjflloatomuHdat but often (quite individually) more or less, or even 
(;oYnplotel.y, obliterated, especially, of course, when the fur also is dark-coloured. 
Being, as a rule, more common and more distinct in young or immature individuals, 
it is, probably, an inheritance from some remote ancestors of the two families. 
Mhinolophidm and Tkjfllostotmtidm have, probably, had a common origin. 
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It looks like a dark and a light “ phase.'' The dark phase 
differs from that of Hh, horneensis, chiefly, in having the luidei* 
side of the body mnch lighter, in strong contrast to the colour of 
the upper side, and in having also the base of the haii*s of the 
upper side much lighter. The light phase is, as will be seen from 
this description, totally different from the “ cadmium orange 
phase of horneetms (and more approaching the light phase of 
Rli, affltiis himal>ayanu8). 

ShnlL Essential characters as in Rh, borneeMsis^ but the median 
anterior nasal swellings somewhat more distinctly marked oft* 
from the lateral anterior swellings. 

p, external ; p^ and p^ almost in contact; p“ in row, 
cusp extremely small. 

Memurements. On p. 92. 

DwtrihatioH. lliserat (Jalor, Malay Peninsula). Ljios Mts. 
(Siam). 

Technical name. The type is in the Bi itish Museum. 

Remarks. From the Laos Mountains, Siam, I have seen one 
dried skin only (Tomes Collection) ; it looks like a light-coloured 
pluise of Rh. malayanus ; the nasal swellings of the (fragmentary) 
skull have the shape characteristic of this species. But fr(‘sh 
matei ial from that region is desirable. 

9. lltiLNOLOPiirs NEREiS, sp. u. (Plate 111. lig. 7 u, h, c.) 

Rhinolopiins ronxilV^ (non Temm.) (lerrit S. Miller, Ji., 
Proc. Wash. Ac. 8ci. ii. (Aug. 2dtli, 1900) j). 2^14. 

Diagnosis. Allic<l to Rh. horneensis., and of alxait the same size, 
but with much larger skull and teeth. Lovvcr leg consideral)ly 
longer: 21 mm. Tail comparativ^ely very short : 17 mm. Fore- 
arm about 45 mm. 

Details. In addition to the uIminc : -Tlie seccuid phalanx of the 
third finger is more than Ik the length of 111.’ ; this is the first 
time we have to note a, decisive lengthening of 111." ; in Rh. bor- 
neensis, as in all the foregoing speems. III.- (always, in this paper, 
measured without the terminal cartilaginous rod) is invariably 
less than Ik the length of 111.'; compare with ihin Rh. sthenoy 
thornasi, affinis, ferram-equinum. IV.* is comj)aratively shorter 
than in Rh. borneensis^ only about | the length of the meta- 
carpal of the same finger ; compare with this Rh. stheno. 

Colotir. 5 ad. (type) ; September; teetli almost quite unworn ; 
first pi’cserved in foi*malin, now in alcohol ; probably unfaded. - - 
Mara-brown" above; base of hairs “ ecru-drab" ; of a peculiar 
yellowish drab " beneath (? the yellow^ due to the influence of 
formalin). 

8kidl. Of the same general shape as in Rh. borneeoisis, but 
much larger, with considerably lai’ger teeth, and therefore longer 
tooth-row ; orbital constriction very narrow. The following 
measurements, in millimetres, will give a more precise idea of the 
differences (the ciphers in brackets are the measurements of 
eleven skulls of Rh. bormemis ) : — total length, inion to front 
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of canine 21*2 [18*2<~20]; length of bmin-case, inion to anterior 
point of proencephalon 13*7 [11*3-12*5] ; width of brain-case above 
zygomata 9*5 [7*9“8*2] ; zygomatic width 10*8 [9-9*9] ; maxillar 
width, across antero-exterior comers of 8*5 [6*8-7 *2] ; inter- 
orbital constriction 2*2 [2*4-2*8] ; palatal bridge, median length 
2*6 [r8-2*3J ; luaxillar tooth-row 8*7 [7-7*6]; extreme width of 
m* 2*2 ri*5-l*9]. 

Dentition, I have not seen the mandible of this Bat. p* in 
row ; cusp almost imperceptible. 

Measnrenients* , On p. 92. 

Type, 5? (in alcohol). Pulo Sianbin, Anambas Grou]) ; 
Septemlxn*, 1899. Collected by Dr. W. L. Abbott. Un. Bt. Nat. 
Mils. no. 101714. 

Remarha. As already pointed out above, the Bats of the 
hormensis type inhabiting the B. Natiina ami Karimata gi-oup.^, 
ratJier close to the north-western and western coasts of Borneo, 
are so extremely like the typical horneensis as to be, perhaps, 
scarcely sepirable. But farther westwards, on the much more 
isolated Anambas Islands, the horneensis type has developed into 
the present, iieculiarly modified sjiecies. In the lengthening of 
the shortening of IV.\ and the shortening of the tail (com- 
pared with the tibia), Rh, nereis has tfiken the same course as the 
still jnore western Rh, stheno (described l)elow). But the sliape 
of its skull sufficiently proves it to be an offshoot, not of that 
species, but of Rh, horneensis. Compare with this the “ remarks ” 
under Rh, stheno. 


10. lliuNOLoriius STHENO, sj). 11 . (Plate III. fig. 8, «, h.) 

Diagnosis, Allied to Rh, horneensisylmt anterior nasal swellings 
much more projecting. Lower leg long : 19’8-2()*8 mm. Tail 
extremely .sliort : 15*5-1 7*8 mm. Blightly larger than horneensis : 
forearm 45*2-48 mm. 

Details, This is a. third modification of the horneensis type, in 
several rasjx^cts recalling Rh, nereis, in others quite peculiai. 
The shape of the facial }>ortioii of the skull is unique within the 
present group. As in Rh. nereis, 1II.“ is lengthened,* IV/ 
shortened ; the tail is extremely short;. The general size of the 
animal is slightly increased. 

Plagiopatagium inseiied 1-3 mm. al)Ove the ankle-joint. 

Colour, cf ad., Penang ; teeth unworn ; skin. — General im- 
pi’ession : i*eddis]i broivn above ; under si(le much lighter, eon- 
ti’i^ting with the upper side. ** Mai’s-broivn above ; base of 
hail's light “ drab ; under side almost “ broccoli -brown.’’ — 
Three spirit-specimens (Selangor ; teeth univoru) apparently 
agi'ee in colour with the skin. 

^'hill (thi*ee individuals). Owing to the much more pi*ojectiiig 
anterior nasals w’ellings, the skull of Rh, stheno, in side view, is 
strikingly different from that of Rh, horneensis. This i)eculiarity 

* The tip of ears and the posterior nose-leaf are damaged ; forearms broken. 
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in its outline is produced, not by a heightening of the anterior 
swellings, but by a reduction of the jxxsterior pair ; tliese latter, 
which in all the allied species form a sort of transition between 
the anterior swellings and the adjacent pai't of the supra- 
orbital crests and intei'orbital consti*iction, are in stfmio so much 
reduced as to leave the anterior swellings more isolated, i, e., inoi*e 
abruptly projecting. 

Dentitiou, p., external ; p^^ and p^ in contfict ; p'"* in lOw, cusp 
extremely small. 

Measiiremei} ts. Below. 

Type, (S ad. (in alcohol). Selangor, Malay Peninsula. Pre- 
sented by H. N. Ridley, Esip Brit. Mus. no. 98.3.13.1. 

Distributmi, Selangor ; Penang. 

Remarks, Rlu stheno diffei’S from Rh, borneemis in the series of 
characters pointed out above. From Rh, nereis, in the shape 
of the facial portion of the skull, the much slenderer bmin-case, 
and the shoiter tooth-rows. From Rh. rouxi, in the shape of the 
fjicial portion of the skull ; the much shorter mebicarpals (al- 
though the forearm is of the same length as in smaller individuals 
of ro'tixi)\ the long HI.** (compared with Jll.^); the short IV.* 


Measurements of Rhinolophus malayanus, nereis, ami stlieno. 



! 

K/i, malayanus. Bit. ncreift. 

1 ! 

1 3 specimens, 1 ^ ad. 

2 skulls. 1 Tyi \ 

Bh. siheno. 

4 specimens, 

3 skulls. 


Min. 

Max. 


Min. 

Max. 


mm. 

mm. 

mm. 

mm. 

mm. 

Ears, lenfrth 

ie-2 

3 6-8 


17 

17*6 

„ }?re.'itost hvfrtdth 

12 

12-0 

13*7 

13 

13*2 

Nose-leaves, total leujrtli 

13-2 

13-2 


13*8 

14*2 

„ brctultli of horseshoe . 

7-8 

8 

9 

8 

8*3 

Poreann 

41-2 

42-8 

?4o 

46*2 

48 

drd mctacarital 

30 

31 

P33-2 

31-5 

32*7 

in.* 

11*1 

12 

13*2 

12*0 

13 

in.2 . .... 

ir>-3 

16*8 

21 

20*1 

21*7 

4th metacarpal 

30*2 

31*6 

33-7 

33 

33*8 

IV.i . 1 

8*8 

9*3 

8*7 

8-2 

8*8 

IV.2 .... , . . 1 

10 

10*5 

12*8 

11 

12*6 

5tli metacarpal 1 

30 

31-6 

34 

33*6 

34*2 

V.i 

9-7 

9-8 

10*8 

9 

10*4 

V.2 

9-7 

10 

10*2 

10*6 

11*6 

Tail 

19-2 

20*5 

17 

15*6 

17*8 

Lower lej? 

10*8 

17-8 

21 

19*8 

20*8 

Foot 

7*8 


! 9*3 

8*5 

9*2 

Skull, total length 

18*4 


1 21*2 

39*7 

20*2 

„ mastoid width 

8*8 


30*2 

9*3 

10 

„ width of brain-case 

8 


9*6 

8*5 

8*7 

„ zygomatic width 

9*2 


10*8 


10*1 

„ supraorbital length 1 

6*1 

6*2 

6*0 

6 

5*1 

„ width of nasal swellings ... 1 

5*2 

6*0, 

6*8 1 


6*6 

Mandible, length 

12*1 

12*7 


LT9 


Upper teeth 

6*8 

7 

8*7 

7*4 

7*9 

Lower teeth 

7*3 

7*5 


8*1 

8*4 




1905.] OF THE GEKUS BHINOLOPHUS. 93 

(compaiod with the foui*th metacarpal) ; the excessively short 
tail ; and the smaller hind foot. 

Phylogenetically, Rh, stheiio is evidently more closely connected 
with Bh, nereis than with any other hitherto known ^t. To call 
the resemblance between these two species (in IV. \ the tail) 
“ convergence,” would be a phrase only, not an explanation. There 
can scarcely be any doubt that the type of Rhinolophus to which 
the now existing Rh. horneensis belongs, sent olf a branch west- 
wards ; a j)art of this bnxnch, isolated on the Anambas Islands, 
develope<l into Rh, nereis ; another t, in the Malay Peninsula, 
into Rh, stheno (of. the diagram on p. 120). 

11. Rhinolophus rouxi Temm. (Plate III. fig. 9 a, h, c, d.) 

Diagnosis. Allied to Rh, Ixyrneemis^ but larger, and with con- 
siderably longer metacari)als. Thml metacarpal 34-38 mm. 
Forearm 46-51*5 mm. 

Details. This is a large, continental repi'esenbdive of the 
harmensls type, characterised chiefly by the much longer meta- 
cfirpals and the shape of the lancet. In general size, the 
continental Rh. rmtxi beai*s the same relation to the insular 
Rh. hm^neensis as the continental Rh. megaphylhis does to the 
insular Rh. simplex. 

The sella is pi*actically parallel-margined from base to summit ; 
not mrely some faint indication of a constriction at the middle 
cjin be traced ; summit broadly rounded oft*. In simplex and its 
closest allies the lancet is long and rpiite (or almost) cuneate; 
in ftonicensis there is some tendency towards a slight emargination 
of the lateral margins of the lancet ; this tendency has been caiTied 
almost to an exti*eme in rotixi : the lancet is hastate i. e., abruptly 
nan’owed in the middle, the tip well develoixed and slender (not 
abnormally shortened, as in ihomasi)\ but still, individually 
(though, as it seems, rather iwely), in rouxi, the lancet is less 
abruptly narrowed, as an atavism towards a passed stage. The 
ears are as in horneensis. 

Wing-structure almost on the simplex-borneensis stage, i. e., 
III.^ almost always less than the length of III.^ The mre 
individual exception, that III.'* is equal to (or a mere trifle 
more than) 1| the length of III.*, is of some interest as fore- 
shadowing the next important step to be taken in the series of 
evolution, viz., from rotm' to afflnis, in which s|)eeies HI.'* is 
always considerably more than 1| the length of III.* 

Plagiopatagium inserted on, or 1-4 mm. above, the tai*sus, i. c., 
there is evidently some tendency to draw the inseiiiion of this 
membrane aioay from the ankle-joint, a little higher up on the 
tibia ; compare with this Rh. affinis. The proportionate length 
of the tail is as in horneensis. 

ShM. The skull of Rh. round is larger than that of horneensis, 
but I fail to find any appreciable difference in the shape — a 
strong evidence of the very close relationship between the two 
species. The individual variation in the size of the skull, in 
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rouxi, is rather consideiuble (as is also the variation in the ex- 
ternal dimensions of this Bat) ; but among 18 skulls of the typical 
form of nmxi, from localities so many and so distant inter se 
as to represent practically the whole ai'ea covered by this form, 
I do not find any so small as the largest among 11 skulls of 
b(ynieen8i6 (and 6, spctdix) ; in so far there is no difficulty in 
discriminating them. The tooth-rows, too, in rouxi^ are longer. 
As to the small S, Chinese race of rouxi (descTibed below), the 
skull has the same length as the largest of harmemis, but the 
bi*ain-case is decidedly broader, the zygomatic and maxillar width 
greater. 

Dentition (19 skulls), p^, most often, quite external (12 skulls); 
not lurely half in row, or ^ in row (G skulls); in one aged 
intlividual (teeth much wom) p, is w-anting, on both sides of the 
mandible, and the alveoli have disjipjwared. Cingula, of p^ and p^, 
most often, in contact or separated by a very nairow, sometimes 
almost hairfinc, inteivspace (13 skulls) ; in the remaining (G) 
individuals, distinctly sepamted, but the width of the interspace 
is not always quite the same on both sides of the mandible. 

The upper ermine and p^ ai*e, with mre exceptions, distinctly 
sepira ted, completely in the tooth-i*ow (17 skulls, out of 19), 
as in all the foregoing species. The size of p* and, tbei’efore, the 
width of the intei*space between c and p* vary, however, to a 
certain extent ; but in no instance is the width of the intersp\ce 
as broad as (p^ as well developed as) in simplex : this is a thing of 
the past. As to the remaining two skulls (Ceylon, Nejm!), the 
intei’space is very nairow, fudf external. This is the lii*st time 
we have to note instances of p^ not being cmnpletelg in the 
tooth-row\ 

As a geneml conclusion: — (1) In Rh. ronxi p lias arrived 
so far on its way towards disa.ppearan(;e as to be, generally, 
external ; but still, not mrely, the individual variation fcMs hack 
to a former stage : p^ paitly in the tooth-row ; and in some aged 
individuals the dentition (pj, disap{>eared) points forwards to sub- 
secpient stages in the series of evolution : Rh. ferrivm-eqmnmn 
(Pj, rather often lost) and Rh. acrotis (p^ always lost). (2) As to 
p” in ro'K^xi, it is geneiully in the i*ow', nii-ely half external ; this 
latter, again, points forwards towards subsef]uent stages : thomasi^ 
ferram-equinum^ and acrotis (p® always external, or lost). 

Distribution. From 8. China through the Himalayas to the 
Indian Peninsula and Ceylon. 

Technical naum. As Rh. rawxi has for many year's been com- 
pletely confused with Rh. affinis^ some lemarks are nec^essary to 
prove that the name roxaci belongs to the species here undei* 
consideration. The type locality of Rh. rouxi is ‘‘ Calcutta ” * ; 
the types (in the Leiden Museum) were collected by the Fi'ench 
naturalist, M. Boux. There is in the Tomes Collection (British 
Museum) a skin also collected! by Roux. The essential points 

^ Temminck, loc. itfra cit., p. 80 r; Jentink, ‘(Catalogue sygWmatiqtie deg 
Mamniif^re«/ Mue. d’hist. nat. Pays-Bas, xii. (1888) p. 101 (under 1th. affinU). 
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in the original <lesci'iption as given by Temminck are the 
following : — 

(1) In ‘‘taille, forme <lu coi'ps, des oreilles et des follicules 
micessoires du nez ” very much like Java specimens of lih, affinia 
Horsf. It may be said so ; the difference in the shape of the 
sella, is not easily ascertained in drie<l skins. 

(2) “ Des proportions moins gmndes,” as compared with afiinis. 

As measurements Temminck gives : — Of roaxi : foreanii 1 pouce 
10 lignes ” (49‘5 mm.), expanse of wings “ 10 pouces.” Of affiniia: 
forearm 1 pouce 10 lignes,” expanse “11 a 12 polices.” 
49*5 mm. is one of the commonest measurements of the forearm 
in the series before me. It looks a little coiitradictoiy that 
Temminck, having stated that is smaller than affinis (which 

is fjuite connect), gives precisely the same measurement of their 
fonarms, though, at the same time, a considerably larger 

expanse” cjf the latter species. But just that is the salient 
])oint. As a matter of fact, the two species cmi have the forearm 
of exactly the same length (very large roicxiy and small affinis ) ; 
but also in that case, the expcmse of Rh. alhnis ia alwai/s markedhf 
lat'ger than iltai of Rh. rouxi, for the obvious reason that in the 
former species the second phalanx of the third (longest) finger is 
always ahaolutehj longer than in the latter. 

(3) A i*ed, a dark, and aii intermediate pliase of rov^vi were 
known to Temminck. I have the same phases before me. That 
similar phases occur in Rh. hormenaia has no l)earing on the 
present technical question; hormenaia lives far away from 
“ Calcutta.” The “ phases ” of Rh, afflnia are difierent, 

(4) “ Les molaires de la michoire supcrieure sont en meme 
nombre que dans Y affinis, celles de Tinferieure eu compte cinq, ou 
une de moins, par le manque total de la petite dent dont Yafinis 
est pourvu, et qui forme la sixidme molaire,” Since Temminck 
emphasises the “ manque total ” of Pj,, J suppose tliat lie has not 
overlooked this small tooth, but has examineti a (probably aged) 
individual in which it was wanting {cf, the sj^ecimen mentioned 
above). The w'onl ‘‘ sixi^me ” is, of (‘ourse, a lapsus for “ cinquiMne ” 
(Temminck counted the “ molai*8 ” from l)ehind forwards). 

To sum up ; — There can lie no doubt tluit Temminck^s Rh, rouxi 
is the Bat here under consiileration, being a species (1) bearing 
much resemblance to Rh, affinia ; (2) of almost the same size, but 
with a markedly smaller expanse of wings ; (3) with a red, a dark, 
and an intermediate phase ; and (4) inhabiting the Continent of 
India. 

“ Rh, peteraU ' — ^The original description of Rh, peterai is meagre 
and vague ; the figures of the head and nose-leaves published foui* 
years later are badly drawn ; the type specimen (in the Calcutta 
Museum) has no indication of locality. This may sufiiciently 
account for the fact that no technical name in the genus htis been 
the source of more confusion. I therefore think it of some use to 
give a brief sketch of its rather complicated history in literature : — 

(a) As to the identification oi **^Rh, peterai f in the original 
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Bense of the term*, there are only two alternatives : it is either 
Ii*h. rouod or a species of the Hh. muminatua section. I have 
not the slightest hesihition in referiing the name as a synonym 
to the former species. As, howevei*, Dobson himself later on 
applied the name to two Bats of the acumwatua section, it wi’ll 
only be necessiiry to give evidence, from his own description, tliat 
he was mistaken. The only important points in the description 
of “ Jih, peterai ” as given by Dobson in 1872 and 1876, i, e* at the 
time tvheri he had access to the type specimen^ are the following 
(the itiilics are mine) — (I) The nose-leaves are “as in Eh. 
ac'iiiainatus^ except the upper border of the posterior connecting 
process, which is much less acutes This statement alone would 
be sufficient. In aciiminatua the shape of thi‘ sella and lancet is 
very much as in roftxij but the connecting process, both in 
acuminaius and in all its allies (siimatramis^ calypso, aiidax), is 
projecting and pointed ; there is, in tliis lespect, no difference 
between the species of the acuniinatas section, and there is also no 
appreciable individiud variation. When, therefore, Dobson in this 
decisive point (the chief character of the whole group to which 
acuminaius belongs) declares his Eh. petersi to be very different 
from acuminaius, it may safely be sjiid that it has nothing to do 
with that group. Dobson had evidently before biman example 
of Eh. ronxi with a slightly raised connecting process (“much less 
acute ” than in acinninatus) ; such individuals are by no means 
i*are ; there are several in the British Museum, and the peculiarity 
is purely individual. Dobson found, quite naturally, that this 
peculiarity recalled that shape of the connecting process which had 
been described, one year earlier, by Petri'S a a species willed by 
him Eh. acuminaius and, consequently, he compared it, in his 
piper, wdth this latter species, at the sanu* time emphasising that 
there was a considerable difference. (2) The figure (side view) in 
Dobson’s ‘ Monogi-Jiph,’ however bid it is, can swacely represent 
the shape of the connecting process in acum inaius. Dobson has, 
no doubt, called the attention of his aitist to the connecting 
process of the specimen to be figured as Eh. petersi, and the artist, 
in due obedience, has made his best to “ emjdiasise ” that point : 
this may account, 1 think, for the pixx*,ess being somewhat more 
exaggerated than in ordinary individuals of rouxi ; but it is still 
not the process of an ac/uminatus. (3) The measurements of 
petersi are, without any exception, perfectly like those of several 
unquestionable specimens of rouxi measured by myself ; there is not 
the slightest indication of a difference. (4) The type of petersi is 
from “ India, precise locality unknown.” The acuminatus set^tion 
is distributed over Sumatra, Engano, Java, and Lombok. When 
Dobson wrote his ‘ Monograph,’ there was not, in the Calcutta 
Museum, any specimen of any species of Ehinolophus from 
those islands; so that, if Eh. petersi were a member of the 
acumiimtus section, the type, without locality, would have been 

* Dob»on, J. A. S. B. xli. pt. ii. (I)ec^ 22, 1872) p. 3B7; id,, Mono^r. Asiat. Cbir. 
(1876) p. 49, text-%8. a, h. 
t MB. Akad. Berlin, 1871, p. 80''. 
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fche only Mhinoloph/as in the museum from any of those islandh. 
This is, of course, not beyond the limits of possibility ; but it is 
certainly much more likely that Rh. petersi, as al^ the vast 
majority of the Bats in the Calcutta Museum at Dobson's time, 
c^vme fi*om some part of the Indian Peninsula or the Himala 3 ras, 
the habitat of Rh, rmixi, and far from the home of Rh, cusuminatus 
and its allies. 

To describe a new species wliich subsequently proves to be an 
old one is no rare occtirrence, and, as a rule, it does no very serious 
harm. But the strong emphasising of a purely individual 
poculiai*itv, combined with the circumstance that the type had no 
“ locality,” caused in this wise a series of confusions : Rh, peter&i 
emerged, like a ghost, very unexpectedly at such difterent places 
as the Gold Coast, Sumatin, the Himalayas, and S. India. And, 
curiously enough, the author of the species ” inaugurated the 
mistakes. When he had ret turned to Loudon and was working 
out his ‘ Gttalogue,’ Dobson had no longer access to the type of 
Rh, peter^i ; he had his own shoi*t description only, and perhaps some 
private note. It is quite evident that, in these circumstances and 
(K?cupied with the study of many other Bats, he lost the precise 
idea of the type s^mdmen ; he only kejjt in his memory, as its most 
irnpoi'ttint chai'acter, its pi-ojecting ” connecting process. So it 
came that he referred a s]'>ecimeu labelled “ Gold Coast ” to 
Rh, peterei * ; for it is a genuine acimiinatus, beyond all doubt 
fi*om Java, and Dol>son himself would seaixjely luive been able 
to tell why he called it petersi instead of acumincUm, Two 
years later, Dobson had for determination a collection of Bats 
belonging to the Gottingen Museum ; among these he again 
believed he found a Rh, peterslf. I have had this example for 
inspection J ; it is neither “ Rh, petersi ” nor Rh, acuminattts, but 
Rh, sumatranus, 

(6) In a piper on some Himalayan Bats, Capt. Hutton § records 
Rh, petersi from Masui'i. All the Bats mentioned by Hutton 
were presented to the “ Indian Museum,” and ai'e now in the 
Biitish Museum. The two specimens labelled “ Rh, petersi^' are 
Rh, monticolaj a species closely allied to Rh, hpidus |i. 

* Dobson, Cat. Chir. Brit. Mus. (1878) p. 114. 

t Dobson, “ On some new or rare Species of Chiroptera in the Collection of the 
Gottingen Museum,’* P. Z. S. 1880, p. 462. 

^ 1 am indebted to Geheimrat, Professor Dr. Khlers, Gottingen, for the loan of 
this specimen. 

§ Hutton, ** On the Bats of the North-western Himalayas ; with Notes and Correc- 
tions in Nomenclature by Prof. W. Peters,” P. Z. 8. 1873, p. 700. 

{| As Hatton’s article is one of the very few papers which give information respecting 
the habits of Himalayan Bats, and thertfore has been frequently ouoted by subsequent 
writers, I think it advisable to correct the following errors in the identifications of 
the four species of Wtinolophm dealt with in that paper : — ** Sk, ** (p. 600) 

is Mh, pearsmi ; ** HA, raujti ” (p. 697) is HA, ; ** minor ’^(p. 688) is HA, 
r^i ; and, as pointed out above, ** HA, petarH ’*(p. 700) is HA, montieota, Hutton’s 
Bats were (as also stated in his paper) determmed, not by himaelf, but by Prof. 
Peters in Berlin. Bnt the mistakes are so strange that they cannot, oertainly, be 
doe to Prof. Peters ; an extensive eoufhsion of labels must have occurred (1 can 
rather easily, from Peters’s point of vieif, m laid down in bis papers, guess the 
original arrangemsnt of the hMs). buybe confhsion bad at all events taken place 
befoi *0 the speciinens were returned to Hutton. 

Proo. Zooi^. Soo.— 1906, You 11. No. VII, 
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(c) In Blanfoi’d^s ‘ Fauna of British India * {loc. infra dt) 
Rh. peiersi is recorded from Masuri and from Nilghiii. The 
former statement is borrowed from Hutton's paper. The latter is 
l)ased on an example collected by W. Davison in Ooonoor, Nilghiri*. 
This specimen is now in the British Museum. It is a Rh, rouxi* 

In short: — (1) For reasons given above I rogtird Dobson's 
Rh, peterai (1872 and 1876) as a synonym of Rh, 9*<yuxi; (2) 
Dobson's Rh, peterai (1878) is Rh, acuminatm\ (3) Dobson's 
Rh, peterai (1880) is Rh, aumatranua^ (4) Hutton’s Rh, peterai 
is Rh, mcniticola ; (5) Blanford's Rh, peterm is pnitly Rh, montwola 
(Masuri), partly Rh, rouxi (Nilghiri). 

Geographical races. There ai^e, at letist, two forms of Uh, rouxi, 
tliffering in size and geographical habitat, 

11a. Rhinolopuus rouxi sinicus, subsp. n. 

Diagiioaia, Skull smaller, tooth-rows shorter. Forearm 46 mm. 

Detaila. The general size is as in the very smallest examples I 
have seen of the typical form. Skull still a little smaller, 'with 
slenderer bmin-caso and shorter tootli-iows ; misal sw'ollings, in 
front view, slightly lower. Colour as in the dark phase of 
Himalayan specimens of the typical form (see below). 

Measurements, On p. 100. 

Type, (S ad. (skin). Chin Tab, Anhwei, Lower YaiigtseT. 
Presented by W, Styan, Es(|. Brit. Mus. no. 99.3.1.6. 

11 RniNOLOPHus ROUXI Temm., typicus. 

Rhinolophua Ronxii Temminck, Mon. ]Mamm. ii. 8® moiiogi-. 
(1835) p. 30 

Rhinolophua rubidiia, cineraacens, rammaniha Kelaart, Piodr. 
Faunie Zeylaniae (1852), pj). 13, 14. 

Rhinolophua Rouxli (partim) Peters, MB. Akad. Berlin, 1871, 
p. 308. 

Rhinolophua peteraii Dobson, J. A. S. B. xli. pt. ii. (1872) 
p. 337 (nec Dobson, 1878, 1880); Blanford, Fauna Brit. Inditi, 
Mamm. pt. ii. (1891) p. 275 (partim). 

Rhinolophua minor (non Horsf.) Hutton, P. Z. S. 1872, p. 698. 

Rhinolophua affinis (partim, nec Horsf.) Dobson, Cat. Chir. 
Brit. Mus. (1878) p. 113, 

Diagnos'ia, Skull larger, tooth-i*ows longer, Fomina 46 -51 *5 mm. 

Colour, — (1) Specimens from Nepal and Dwi^geeling, (a) Dm'k 
phase', one ad.; Nepal; teeth imwom; skin i-IJpjier side “mars- 
brown " ; horse-shoe patch on back distinguishable, though some- 
what obliterated ; base of hairs light drab," almost “ ecru-drab " ; 
under side “ drab," with a tinge of ‘‘ insset " ; sides of body some- 
what darker. With this skin agree in colour another adult 
.specimen from Nepal (teeth somewhat w’om ; skin) and a J ad. 
from Darjeeling (in alcohol). 

* Blanford, J. A. B. B. Ivii. pt. ii. no. 0 (1808) jp. 801. 
t For the exact position of thia localitr» see * Ibis,* 1899, p. 289. 



1908.] Of THE OENUISi RHINOLOPHUS. 99 

(6) LigH phase : on© acl^ ; Darjeeling ; teeth slightly worn ; 
skin : — Above inclining to clay” ; a strongly marked, deep brown 
horse-shoe patch ; base of hairs and fur of under side almost 
“ cream-buff'.” 

(2) Speciwna from Ceylon and S. India , — (a) Dark phase: 
three adult individuals ; Ceylon ; teeth rather slightly worn ; 
skins: — Upper side a shade of brown, darker and duller than 
‘‘mars-brown ” ; hoi'se-shoe ptitch more or less effaced ; base of 
hail’s “ drab,” with a tinge of ecru-drab ” ; under side “ wood- 
bi*own ” or light “ dmb.” — This is Kelaart’s Rh. cimrasmis, 

A skin (lul., January, teeth unworn) from Birzi, Kanara, comes 
extremely near to the last-mentioned specimen, being only a little 
darker. A spirit-specimen from Nilghiri seems to be of very 
much the same colour. 

(ft) Intermediate stage : <5 axl. ; January ; Sirzi, Kanara ; teeth 
unworn. Upper side between russet” and “ mars-brown ” ; base 
of hairs ecru-drab ” ; under side almost “ clay.” — This is Kelaart’s 
Rh, rammnnika, 

(c) Red phase : one ad, ; Ceylon ; teeth worn ; skin : — Abo\'e 
liglit “ hazel ” Avith a. tinge of “ oi*ange-rufous ” ; hoi’se-shoe jmtch 
almost obliterated ; base of hau*s and under side of Ixxly light 
** orange-rufous.” — This is Kelaarfs Rh, ruhidns, 

A skill ( S iwl., February, teeth unworn) from Jellapur, Kanara, 
represents the extreme of light colour : upper side next to ‘‘ tawny- 
(Kdimceous ” ; base of hail’s and fur of under side almost orange- 
ochraceous.” 

Conclusions : — The dark phase in specimens from the Himalayas 
(Nepal, Darjeeling) is of a richer brown, more tinged with russet, 
than in specimens fi’om Ceylon and S. India (Kanara, Nilghiri). 
The light phase, in specimens from the Himalayas, seems to be 
more inclining to “ clay ” ; in specimens from Ceylon and S. India 
11101*6 “ haxel ” or ** tawny-ixilimceous.” I do not think the series 
examined affords evidence conclusive enough to justify the sepa- 
nition of a Himalayan ‘‘race” and a southeni (Ceylonese and 
B. Indian) “nice.” in all the other chamcters (external, cranial, 
dental ; variation in general size) thei*© is no appreciable dif- 
ference. If they Avere to be sepai’ated aubspecifically, the southern 
form would have to sbind as “ Rh, rom'i ruhklns Kelaai’t,” the 
Himalayan as “ Rh, rouxi ty picas'^ 

Measurements, On p. 100. 

Distribniion, Himalayas (Darjeeling, Nejxil, Masun). S. India 
(Nilghiri, Kanara) and Ceylon. 

Remarks, Of the two forms here recognisexl, Rh, rouxi sinicus 
and Rh, ronxi typhus, the former, as coming neai’est to Rk, 
hornseiutis, is no doubt the more primitive. The roim-type, 
therefore, has spread fixim.an eastern point of the continent 
westwards, through the Himalayas, down the Indian Peninsula, 
to Ceylon. 
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12, Rhixolophus thomasi, sp. 11 . (Plate III. fig, 10.) 

Rhiviolophm afflnia rouxi) (non Temm.), Thomas, Ami. Mus. 
Civ. Genova (2) x. (1892) p. 15, pi. xi. fig. 3. 

Diagnosis, Allied to Rk rouxij but p^ external to the tooth-row. 
Smaller tluin roiuxi, with considerably shorter inetacarpals, and 
the tip of the lancet excessively shortened. Third metacarpal 
30*4-31 mm. Forearm 44*8-45*7 mm. 

Details, While being similar to Rh, rouxi in the sliape of the 
sella and the eai-s, and the projiortionate length of the tail, 
Rh, thoma>si diftei*s, externallj^ from that species in the following 
particulars : — 

The horse-shoe is considerably nawowei* ; it is even naiTower 
than in the smaller horneensis and in the much sumller malayanas. 
The tip of the lancet is exceedingly short, almost rudimentary ; it 
is the hastate lancet of roivxi carried to an extreme. 

The general size is smaller, as seen by the measui’ements of the 
forearm. But the metacarpals are proportionately mucfi shorter, 
as short as in the much smaller malayanvs, HI.'*’ is comparatively 

Meas^irements of llhinolophus rouxi ami thomasi. 



M 

ainicus, 

ad. 

Type. 

. rovxi. 

tppiem. 

30 specimen 

18 skulls. 

Mh. thomasi. 

2 .s|>ecimcns. 

1 skull. 



Min. 

M«v. 

Mill. 

Max. 


inm. 

mm. 

miii. 

mm. 

mm. 

Ears, length 


16*6 

19 

16*8 

16*8 

„ greatest breadth 


13 

15 

, 12 

12*2 

Nose-leaves, total length 


13*5 

16*2 

11*7 

11*8 

„ breadth of horse-shoe 


8 

9*2 

7*2 

7*5 

Foreanii .. 

40 

46 

51*5 

44*8 

45*7 

drd mctacari)a1 

34 

34 

38 

1 30-4 

31 

iii.> 

14-6 

13*7 

15*8 

I 13 

18*1 

II1.2 

20*8 

18-6 

23*5 

20*2 

20*2 

Ath metacarpal 

34*7 

34*5 

38*9 

81*3 

31*0 

IV.i 

11*2 

9*7 

12 

10 

10*2 

IV.3 

12*3 

11*7 

14*6 

12*2 

12*7 

6th metacarpal 

35*4 

36*4 

38*9 

32*3 

82*7 

V.i 

11*9 

10*6 

13*2 

11 

11*2 

V.2 

11*2 

11*2 

13*8 

9 

9*7 

Tail 

21 

21 

26*6 

19 

i» 

Lower leg... 

19*8 

19 

23*5 

18 

18 

Foot 


9 

11*2 

8 

8-8 

Skull, total length . . .. 

19*8 

20*3 

23 1 

18*2 

„ mastoid width ... 

9*6 

9*7 

10*8 

9*2 


„ width of brain-case 

8*7 

8*7 

9*8 

8*7 


„ zygomatic width 

10*8 

10*4 

11*8 

10 


„ supraorbital length ... . . 

4*8 

4*8 

6*8 

4*4 


„ width of nasal swellings 

6*8 

6*6 

6*9 

6*3 


Mandible, length 

18*6 

13 

16*4 

12*8 


Upper teeth 

7*7 

^ 8*2 

9*2 

7*1 


Lower teeth 

8*1 

8*6 

10*8 

7*7 

i 
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longer than in rouoci, i. e, more than IJ the length of III.' 
(cf . ne^^eia and stheno), YJ^ is extremely short. 

Golom. To judge from specimens preserved in alcohol, pi*obably 
not far from being the sjiine as in the dark phase of Nepal examples 
of Rh, rouxL 

SknlL The essential chantcteivi are as in roiixi, thus proving 
Rh, thmnasi to l)e an offshoot from that type of Bat, not (as might 
very well be supposed, in view of the short met^rpfils) from 
horneensis, l''he skull of Rh, ih(yinasi agrees with that of roiixi in 
the broad binin-case ; it differs from roiixi in the much smaller 
size. Oompaml with honieensis, the skull of Rh. ihomasi is as 
small as in the smallest individuals I have seen of hoimeeiisis (even 
as small fis in mcilayamm\ but the bi*ain-case is markedly broader, 
even broader* than in the largest htyrneensis, and the supi*aorbital 
length is exceedingly short (cf. measurements, p. 100 ). 

])entitio)K P 3 external; and p^ in coirtact; p* external, 
Gpper canine and p' in contact. Both of the specimens examined 
are identicsl in dentition. 

Measurements. On p. 100. 

Type, $ ad. (in alcohol). Kai*in Hills, Burma, 1888. Collected 
by Signor Leonardo Feir. Presented by Mai-cjuis C. Doria. Brit. 
Mus. no. 90.4.7.10. 

T venture to (*onireet with this fine species the name of 
Mr. Oldfield Thomas, who ah'eady tlui*teen years ago (I, s, c.) 
pointed out that it could scaixjely Ire ideniifietl with any hitherto 
known form, but refitiined trom describing it as new, owing to 
the genei*al confused state of this group of Bats. 

i;l. RuixourPiirs affixis Hoi-sf. (Plate III. figs. 11-^13.) 

Diagnosis, Sella pindiwite. p^ in the tooth-row. Foi’earm 
50 *-56 mm. 

Details, This sj>e(;ies marks an important pr*ogi’ees in develop- 
ment as compai*ed with Rh, ronxJ. It is the Ijirse of the ferrum- 
eqnlnam section. 

The chief nrodifications are four : irr the shajre of the sella ; in 
the structui'e of the wings ; in the size of the animal ; in the 
shor*tening of the pdatal Irridge. 

In the horneensis-roiixi type the sella is pmctically parallel- 
margined ; iir ajffinis it is pandurate, i, e, the lateral margins 
concave, as in fen^um-eqvrnum^ though gener*ally to a slightly 
less degree. In simplex and its closest relations the l^cet 
is almost cuneate; in horneensis there is a tendency towards 
enrargination of the lateml margins ; in rtmxi this tendency is 
mrried to an extreme ; iir qffinis^ie lancet falls back to the former 
stage : it is almost cuneate. 

Threughout the whole series of forms reviewed above, with the 
exception of the somewhat abeirant Rh, ne9*eis, stheno, and thomam, 
the win^ have remained at the same primitive stage : no length- 
ening of the second piralanx of the thirrl finger. In afinis this 
phalanx has considembly increased in length, being always more 
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than, and with veiy rare exceptions cmmdtTahhj more than, 1| the 
length of the first phalanx, a peculiarity which is pi*eserve<l in the 
subsequent stage of evolution: ferntm-equinum, Tlie abeiTant 
species just alluded to, viz. Rh. nereis, stheno, and thovmsi, are# 
from this point of view, of especial interest, as being Bats of the 
roiixi type which already show the wing-structure characiteristic 
of the more highly developed affinis. 

Rh. affi^nis is lai'ger than ronxi ; but small affinis have the same 
length of the foi*earm as very large rotixi. In such CJises, 
Rh. affinis, provided the specimens examined are fresh oi* presen ed 
in spirit, can, of course, easily be disci-iminated by the shape of 
tlie sella and the length of ; if preserved a« dried skins (in 
which the shape of the sella is often difficult to recognise), still 
the latter charactei* remains unchanged. 

Colmu\ The many forms in which tliis species is diflerentiated 
seem to agree, nxther closely, in colour -- 

(1) Darker individuals : cf ad., Dai jeeliiig {Rh, a, himalayfmm) ; 
Oct. 22nd; teeth unworn; skin: — Upper side “ mai*s-brown ” 
with a leather sti*ong hue of ‘‘ ditib ” ; no hoi*se-shoe patch ; base 
of hairs “ ecru-dnib ” ; under side “ broccoli-brown.” 

Still darker is a cj ad. from Lombok {Rh, «. p'ince 2 ys ) ; teeth 
somewhat worn ; in alcohol ; unfaded : — Prout^s broxvn ” above, 
base of hairs ‘‘ wood-brown ” ; under side almost ‘•tawny-olive.” 

(2) Light-coloured individuals : S ad., N.anking {Rh, a, hima- 
layamis); July 5th; teeth somewhat worn: skin: — Extremely 
light. Above light “clay,” almost “ ochraeeous-buff’,” hindei* 
Iwick somewhat darker ; a rather distinct, “ mars-brown ” horse- 
shoe pitch ; base of hairs “ cream-buff” ; under side veiy light, 
almost “ cream-buff.” — A spirit specimen ( ^ ad.) from the same 
locality (June 15th) is quite of the same colour. 

Sknll. The essentkil charactei's as in rouxi, ])roving that 
Rh* affinis originated from a Bat of that type. The skidl is 
genenilly larger, and the gap in front between the maxillary 
bones wider. Chief character : the exceedingly short jmlatal 
bridge, as a rule only | the length of the maxillar tooth-row, or 
even less ; in ronxi, with very rare exceptions, decidedly moi e 
than I, sometimes almost Tlie teeth, too, are .slightly larger. 

Dentiti(yti, Pg external and extremely small ; but, as a im e 
exception, this premolar may still, in this coinpiratively highly - 
developed species, show some tendency towards the tooth-row 
(one skull, out of 19), or be halfway in row (one), p^ and p^ 
genei*ally quite, or almost, in contact (14 skulls) ; in the mnaining 
somewhat more distinctly separated, p* always in the tooth-row, 
extremely small, and the interspace between the canine and p* 
I’lither naiTOw. In no less than five skulls there is an exceedingly 
narrow, in most cases almost haii’-fine, interspace between p- and 
p* (the former place of p®). 

Distribution, Prom the N.W. Himalayas to 8. China ; through 
Indo-China, the Malay Peninsula, and N. Natunas, to Sumatra, 
Java, and l^mbok. 
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Technictd name. The type of Rh* affims is in the British 
Museum. From the oiiginal description it would have been 
(|uite impossible to identify the species. 

Remarks, Of all the races of Rh, ajffinis^ the Himalayan form 
(Rh. a, hirncflayarms) is the most ordinary-looking: in the 
horse-shoe, the ears, the nasal swellings, the brain-case. There 
can hardly be any doubt that the affinia type originated in the 
Himalayaa^ and from there spread eastwards to S. China, south- 
eastwards through Indo-China, as far as Lombok. 

Geographical races. There are, at least, seven forms of Rh, ajffinia^ 
differing in certain cranial characters, in the size of the ears and 
horse-shoe, in the length of the tail and tibia, in general size, and 
in geogiuphical habifoit. Some of these forms may l)e called 
distinct species by other anthoi's. 

i:Wf. RniNOLOPHrs affinis himalayanus, subsp. n. (Plate 111. 
fig. 11a, h,) 

Rltlaolo'phffs affiitia (partim) Dobson, Cat. Chir. Brit, Mus. 

(1878) p. 112. 

DUtgaosis^. External chaiucjtei-s : — Size largest; eai's^ small ; 
horse-shoe nariow ; tail shoi*t ; lower leg shoi*t. Cranial : length 
of skull, width of biuin-case, length of tooth -rows, moderate; 
nastil swellings narrow. 

l^ype, $ ad. (in alcohol). Mjisiu’i. Collected and presented 
by Capt. Hutton. Brit. Mus. no. 79.11.21.148. 

Diatnbiftion , Himalayas (Mausuri, Nepal. Darjeeling) ; S. China 
(Nanking). 

13 b. IliuxoLornrs afflnis texer. subsp. n. (Plate 111. fig. 12.) 

Diagnosis. External chamcters : Size small ; eiirs small ; 
horse-shoe bimder ; tail short ; lower leg rather long. Cranial : 
skull short ; nasal sw'ellings and hrain-«ise narraw ; tooth-rows 
short. 

7^1/pe. S ad. (in alcoliol). Pegu. Collected and presente<i hv 
W. ilieobald, Escp Brit. Mus. no. 87.3.4.11. 

13 c. lllIIXOLOPHUS AFPINIS MACHUllUS, SUbsp. 11 . 

Rhiiioloj)hu8 affinia Thomas, Ann. Mus. Civ. Genova (2) x. 
(1892) p. 922. 

Diagnosis. Extei'ual chaiucters : Size moderate ; ears larger ; 
horse-shoe broader ; tail long; lower leg longer. Cranial: length 
of skull, width of brain-ca.se, length of tooth-rows, moderate ; 
width of nasal swellings moderate. 

7^ype. cf ufl* (hi ^-l^Johol)* Taho,Karennee, Burma; Febr. 1888. 
Collected by Signor Leonardo Fea. Presented by Marquis G. 
Doria. Brit. Mus. no. 90.4.4.7. 

* As the characters of tbo diffefrent forms of Sk, afinia are sufficiently clearly 
expressed In the table of measurements, p. 106, they will not be reviewed in detail, 

but only rendered in gmepal terms, in the ** diagnoses ** of the subspecies. 
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13 RhINOLOPMUS APFINIS SUPERANS, subsp. 11. 

Rhinolophua affirm (partim) Peters, MB. Akad, Berlin, 1871, 
p. 306 ; Dobson, 1. s. c. 

Diagnosis. External characters : As but with shoit 

tail. Cranial : skull rather long ; nasal swellings still broader 
than in mmrurm ; brain-case broad ; tootli-i*ows mther long. 

Type. $ ad. (in alcohol). Pahang, Malay Peninsula. Pre- 
sented by the Selangor Museum. Brit. Mus. no. ().7.3.2. 

Distrlhittion. Lower Siam (Trong) ; Malay Peninsula (Pahang) ; 
Sumati*a. 

Remarks. A specimen from Sumati'a is in every i*espect, ciunial, 
dental, and external, indistinguishable from those from Pahang 
and Trong (the latter sent for identification by the United States 
National Museum). 

13 c. Rhinolophus affinis nesites, subsp. n. 

Rhinolophits affinis Oerrit S. Miller, Ji*., Proc. Wash. Ac. S{*i. 
iii. (1901) p. 135. 

Diagnosis. External chaiactei’s : As sujHimm, but smaller, and 
with shorter tibia. Cmnial charactei’s unknown. 

Tyjye. $ ad. (in alcohol). Bunguran Jsl., N. Natimas, Aug. 24th, 
1900. Collected by Dr. W. L. Abbott. Un. St. Nat. Mus. 
no. 104753. 

Remarks. This is evidently an offshoot of the Mahtcca form, 
Rh. a. SHperaus, isolated on the outlying N. Natunas, anti 
developed into a well-marked race (or species). It still shows 
some of the chief chaiucters of snperans : the large ears, broad 
horse-shoe, and short tail ; but, to judge from the metacarpals 
(the foretirms are broken), it is tlecidedly smaller, it would seem 
still a little smaller than Rh. a. temr, and the tibia is v ery short. 
The skull is so much damaged that I have only l)een able to 
examine the teeth and the lower jaw. 

13/. RniNOLoPiius affinis Horsf., tvpicus. 

Rhhwlophus affinis Horsf., Zm»l. Res. Jav^a (1824), pi. [7], 
figs. A, B. 

RhinohphiLs affi^nis (partim) Peters, 1. s. c. (1871); Dobson, 
1. s. c. (1878). 

I am unable to give a definite dlignosis of this, the ‘‘ typical,’^ 
form of Rh. afftnis, having seen only one very old skin (the type) 
and a fragment of the skull, representing the facial portion and 
the tooth-rows. But these are sufficient to show, firat of all, of 
course, the specific characters (pandurate sella, lengthened HI.***, 
dentition, &c.) ; secondly, that this form is quite difiei^ut from 
any of its next neighbours, on Sumatra and the Malay Peninsula 
{superans)^ on the N. Natunas {nesites), or on Lombok {jvrimeps). 
The horse-shoe seems, allowing for some shrinkage, to be quite 
as narrow as in Rh, a. hvmdayanns ; the nasal swellings, too, are 
as narrow as in himalayanm and tmer. But, although the 
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Specimen is slightly smaller than the smallest example of hwia- 
layanm I have seen, the tibia is fully as long as (if anything, a 
trifle longer) than in the very largest of these latter. On the 
whole, I have but very little. doubt that lih, a, typmis will prove 
to be much more (closely related to the Burmese and Himalayan 
forms than to any of the other’s. This would be an additional 
evidence of the closer connection between the fauna of Java and 
that of Indo-Cliina and the Himalayas — closer than between Java 
and the geograjdiically nearer Sumati^i, Mabcca. and Borneo. 

DistrilndimK Java. 

13 < 7 . RuiNOLOPiius AFFiNis PRiKCErs, suhsp. n. (Plate 111. 
fig. 13.) 

Diagnosis. External characters ; General size moderate ; tail 
short; but largest in the size of the hoi*se-slK)e and ears, and 
the length of the tibia. Skull, nasal swellings, tooth-rows : the 
extreme. 

6 ad. (in alcohol). Lombok, July 1806. Collected by 
A. Everett, Escp Brit. Mus. no. 97.4.18.13. 

Remarks. Placed side by side wnth Rh. a. himalayanns^ this form 
is strikingly different ; the hoi\se-shoe is no less than] bi-oader 
than the broadest in himakiyaiim, and the skull is distinguishable 
at a glance by its exceasive width and the very bi’ood nasttl 
swellings. But it must 1 m» rememhertd that stfperans lea<is, not 
up to, l)ut decidedly in the direction of, 2ycinceps, and we do not 
yet know the extreme limits of indiviilual variation, either in 
sxiperans or in jn'inceps. 

Wlien considering tiie g(*ogiaphical I’aces’’^ of Rh. affinis from a 
more general point of view — and excluding typicas^'^ owing to the 
peculiai* geologitad history of Java, ns well as nexiteSy owing to its 
liaving, pi’obably, been influenced by somewhat exceptional con- 
ditions, far away on the small isolated N. NatunaA, — the following 
I’ule w'ill be oljsei*ved : the more southei'n or south-easteni the 
habitat, the longer the ears, the brcmderthe horse-shoe, the longer 
the tibhi, the Inrgei* the skull, the broader the nasal swellings, 
and the longer the tooth-rows. 

14. RuiNOLOPurs ferrum-equinum Schreb. (Plak? IT. tigs. 
14, 15.) 

Diagnosis. Bella pamlurate. p‘^ completely external or wanting. 
Ears more than 20 mm. Width t)f horse-shoe less than 10 mm. 
Foreann 52*8-63 mm.f 

Details. The ferriini-equinmn type originated from a Bat in all 

* I am unacquainted with BobnoiPs JB/i. andamanentis (J. A. S. B. xli. pt. ii. 
(1872) p. 387). Tho only specimen known is in the Calcutta Museum. It seems to 
be a local repi'esentative of the affinis type. 

f The first and second characters, combined, are sufficient to distinguish ferrum- 
equimm from all Oriental sjjecies of this group. The others are added to prevent 
confusion with those Ethiopian species of the present group which also have the 
sella pandurate and p- external or wilnting (eJivosus, darlingi, aeroHt ; avgur and 
deekeni). 
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essential points similar to Rh. affinia. It agrees with the now 
existing affinia in the pandurate sella and the prolongation of 
III.-. But it is oormderahhf higher-developed, chiefly in the 
following respects: (1) the dentition; (2) the wing-structui-o ; 
(3) the length of the tail ; (4) the beginning, or complete, reduction 
of the lateml mental grooves ; (5) the general si7.e. 

The peculiar prolongation of the second phalanx of the thiifl 
finger, described above under afflnia, is preserved in Rh.femm- 
eqmnnm : III.^ is more than (or, extremely larely, at least etimX 
to) 1.^ the length of III.\ Alao lYA ia lengthened, i, e. more than 
1^ of IV.* ; it is ail interesting fact that, in this particular point, 
Rh,ferntm-equlnum (all races) agiees with Rh, afflnia hbnalayanm, 
hiU not with any of the other races of affinis. Besides these 
two characters, which aro simply inherited from an a^m«-like 
n-ncestor, there is an im|x>rtjint modification in another pait of 
the wing, to which we have no pamllel in any of the foregoing 
forms viz. a change in the proportionate length of the third, 
f&nrih, and fifth nietacarpah, as shown in the subjoined table : 

3rd lueta- 4th mota- 5th nn'ta- 
Forcanii. canwh carpal. .carpal. 

All the tbrejfoing kik}cu“< 

(04 examplcK) . 1000 715 730 7U) 

Rfi. fen'unt-eqitinnm 

(nlll races; 121 examples) lOO^"! Ott 721 743 

Tliis table shows: ~(1) In all the forogoing 21 forms of thi.s 
group the fourth metjusirjml is but very little longer than the 
third (24 mm., for a supposed length of forearm of 1000 mm.), 
and the fifth metacarpil is pinctically of the sjune length as the 
fourth t. (2) In ferrnm-equinum a considerable shortening of the 
third metacarpal has taken plme ; at the same time a much smaller 
rodnetion of the fourth metacairpal has occun'ed, so as to make 
the fifth metacarpal, slightly but decidedly, the longest of all. 

The tail is projMjrt innately longer than in the foregoing species, 
being, on an avemge, in tlie eastern iiices of ferrum-eqainnm 
{nippon, tragatns, regalua) e.xactly 1^, in the typical form 1^, 
the length of the lower leg, whei'eas proxhmia, in this point (as 
well as geogi-aphicsilly), is intermediate between the eastern and 
western races if. 

In all the foregoing forms, without exception, there arc three 

* But tbevo is an exact parallel in an Ethiopian species, of the ajjfinia tyi>c, vi/.. 
MJt, (taHinffi (sec the “Oenenil lieinarks.” below, p. 118). 

t It would only have made the table more complicated if I had given separate 
ciphers for all the foregoing species. The only difference (and an exc^ingly sinall 
one) is that in simpiejpt meffaptipllutf tmneatust nanns, eehhentiSt hortieensUt virgo^ 
and fiMlaganus the fourth metacarpal is, almost always, a mere pifle longer than tlie 
fifth ; in aereta, etheno^ rouri^ thomaeif and affinis a moi'e trifle shoHe^* than the 
fifth. However small this diflerenoc is, it is evidently the first faint trace of the 
modification definitely carried out mfermm^eqtwtnm : the fourth metacarpal al wags 
shorter than the fifth. 

t ft is hardly necessary to say that a short tail cannot be a primitive clianu^er in 
the order Chiroptera, taken as a ^ole. But, for some reason or other, we find in the 
most primitive speeiGs of the^enus SkinolapAns a very short tail; in the higher 
forms of the present group we see, again, a lengthening of the toil. 
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vertical grooves on the front of the lower lip. In the eastern i^aces 
of ferrum-equimtm {nippon^ tragatm^ regidiia) sometimes exactly 
the same, but very often the lateral gi*ooves ai’e 9rw9*e or less 
reduced ; in the western inces (proximtia^ typicm^ ohmiriis) they 
have, as a nile, almost or quite disixppeared 

As to the general size, the eastern races are, as it seems, always 
larger than any form of afflnis ; proxinms and typicua at least on 
an avemge so ; while ohsciirus is nearly of the same size as affinis 
himalayaum. 

The remaining external chai*acters need only a brief record : — 

The supplementaiy leaflet is slightly more reduced than in 
(iffinisy and moi^e closely united to the upper lip ; this latter it is 
(more than the leduction) which makes it less distinctly visible. 
The jx>sterior connecting process is more lengthened in anteix)- 
posterior direction, also a little more pi'ojecting, but quite rounded 
off at the summit. But, curiously enough, in one specimen (from 
Transcaspia) I find the prixie^s quite as in ajfinis (in all other 
specimens from W. Asia it is normal). The lancet ha« a marked 
tendency towards assuming a hasbite shape, rather than a cuneate, 
the extreme tip being, genei*ally, long and slender ; but sometimes, 
and both in the eastern and western nvces (though more often in 
the fonner), individuals are found in which the lancet is almost 
cuneate, as in affinis , — These two indi-vidual variations are worth 
noticing, as, both of them, ][K)inting bick to affinis. 

The eai*s are somewhat modifit^d : more attenuated below the 
tip, and more pointed. 

The plagiopatagium is inserted on the tarsus, on the base of the 
metatarsus, or about 1 mni, above the ankle-joint. But in one 
indiviihial (from Cyprus) it is iiisert<Hl no less than (5 mm. in 
front of the ankle-joint. It, again, recalls Hh, afinis. 

Colour, A small series of skins from Tessin, Switzei'land, affoids 
some information as to the difference in coloivt dependent on the 
age of the individnals ; all tlie sjjecimens are of the stune sex, fifun 
the same locality, and the sjime month : — 

(1) Two full-grown, but younger individuals (females, 
l>eceml>er); distal epiphyses of inetacaiqMils ossified, but teeth 
unworn ; they are probably about .six months old : — Uppei side 

* Accordiuj? to nianfmfl (J. A. S. B. Ivii. pt. ii.no. 3 (1888) p. 203), if/i. tragatus 
liodgs., regiirded by him as a distinct species, and eorrcspondin^j' to what is here 
called the eastern uices of ferrum-emdnum^ has thi’ee mental \^r(iO\mferrum-equinnm 
one only. If this were so, I shonid have no objection to separatiup^ Mh. tt*agatn$ 
specifically from fernnn^equinum. But there is, in this as in other respects, a 
complete hiterspudatioii. The details are these :~-(l) “JJA. tmqafiM*' (10 spirit- 
specimens) : in three individuals (Kashmir, Almoro, jlaneeling) the thive ppooves 
arc perfectly distinct ; in three (Masuri, Nepal) the lateral grooves are loss distinct 
than the central one; in two (Nepal) they are so far on the way towards obliteration 
that it re(}aires close examination to discover them ; in the two remaining (Shanghai) 
they are still more reduced. (2) Rh,fsn*um-eqmnum (s. 9tr ) : rather often traces 
of the lateral grooves are easily observable ; a number of individuals liefore me, from 
Various places in Europe and W. Asia, have either a slight depression or a short 
linear groove on dther side of the central one ; in a specimen from Tubingen (one 
instftnoe only, among several) they arc at least not tftore obliterated than in two 

**tragatui^* from Nepal and two **sipp<m** from Shanghai. 
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gi'eyifih “ (Imb/^ light.er on the head and neck ; bane of liairs “ ecru- 
drab”; a strongly marked, dark brown hoise-shoe patch ; tinder side 
almost ecru-di’ab ” on thioat and brejtst, veiy light drab ” on 
belly. 

(2) One (female, Decembei*) ; teeth almost unworn ; must be very 
neai’ly of the same age as (1) : — Intermediate in colour between 
(1) and (3), btit nearer to (3). 

(3) Three aged individuals (females, December) ; teeth worn ; 
two of them are at least 1 ^ years old, the thirtl (teeth very much 
worn) still older : — Upper side, a shade of brown which might be 
described as mai's-browii ” with a pi’onounceil tinge of ‘‘ drab ” ; 
base of hairs light “ ecru-diab ” ; smrcely any indication of a 
horse-shoe patch ; under side light “ wood-bi*owii ” with a tinge of 
‘‘ ecru-drab.” 

In a series from the Ha utes- Pyrenees (January) T find the 
same differences in colour, but have not been able to verify the 
comparative fige of the individuals by means of the skulls. 

Three skins from Minoreti (spring) are like the aged Swiss 
individuals or, if anything, a trifle lightei*. The teeth are worn, 
showing the animals to l)e, probably, at least about two years old. 

Skins of aged individuals from England are indistinguishable 
fi*om Swiss sj)ecimens of a like age. A very young (not full- 
grown) example from Somei'set is quite like the younger (gi’eyish- 
dmb) individuals from Switzerland. 

As a general conclusion : young individuals are, broadly 
speaking, dark gi*ey, old individuals blown ; the colour of the 
young animal is retiiiiied, at least in some individuals, till 
December, beyoml the time when the epiphyses of the inetacarpals 
liave become ossified. For those who ha^e an opjoitunity to 
watch these Bats in the caves during the winter, it would lie lui 
obje(*t of some iutei*est to ascjei*ttiin how the colour-change is 
effected, by a moult or by a locolouring of the hairs. 

Skull. The essential chai’actero as in Jlh, affinis^ the genial 
shape liardly different, but as a rule, of course, the skull is larger. 
The four anterior swollings are slightly more differentiated ; the 
median ones almost cii'cular in outline, the lateral ones oblong. 
Chief character : tlie much longer pdatal bi-idge : very nearly ^ 
the length of the maxillar tooth-row, a little more or less, but 
never so short as \ the tooth-row (as in affinis). 

Dentition, external and exce^ingly small, or, verg o/ten^ lost, 
also in younger individuals, p^ and p^ in contact. p‘^ completeli/ 
external, extremely small, not rarely lost, also in youngei* 
individuals. Upper ctinine and p* not only in contact, but their 
cmgtda, as a rule, e&nsideraHy ov&rlappvng ejich other (the cingula 
of being external to that of the canine). 

^ Meamrements. On p. 115. 

Distribution. From S. China and Japan, through the Himalayas, 
the Mediterranean Subregion (exclusive of !Egypt), and Central 
Ihirope to S. England. 

Osographieal races. There ai'e, at least, six forms of Eh.fsrrum- 
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eguimtm^ three eastern {nippon^ tragatm^ regvhi8\ and three 
western {proximm^ the typical foim, and obscurm). Tliey are 
sufficiently differentiated to need technical names, hut in no 
respect — in the external characters, in the skull, in the dentition — 
is there a sharp “hard-and-fast” line between them : — 

In the extivme eiist (S. China and Japan) we find a Bat (nip^mi) 
of inodemte size and with lather small teeth ; the dentition, too, 
has lemained on a nither piiinitive sUge of development ; but the 
hoi*se-shoe and misal swellings ai'e veiy broad. 8ome of these* 
peculiarities, viz. the binail hoi’se-shoe and nasal swellings, are 
pi'esei’ved in the Central Himalayan trageUus, but the genenil size 
of the animal is incieased, the skull and teetli very huge, the 
dentition more higldy developed. Tliis latter diameter reaches a 
climax in the next form, regalus, from the N.\^^ Himalayas, but 
at the same time tlie horse-shoe and nasal swellings are mai'kedl}'^ 
narrower; in this respect regulus evidently shows tendencies 
towards tlie western mces, as also might bo expected from its 
habitat. — These three Bats constitute what 1 call the “ ea stein 
luces of fetTum-equhiam , The geogmphical line sejiamtiiig tliem 
from the western races must lie dniwn somewhere between Masuri 
and Gilgit, at the border between the Oriental and Pala*ai*cti(? 
Regions. East of that line the individuals are gemralhj larger, 
with broader horse^shoe ; the lateiul mental grooves not rardg 
fully developed; the tfdl on an average only 1} the length of the 
lower leg. 

Passing from Masuri (still regidun) to Gilgit, on the extreme 
north-western, “ Prdiearctic ” side of the Himalayas, we find a 
form {pi'oximiis) with small and .slendei* skull, narrower home- 
shoe and misal-swellings ; wdiich give it a decidedly “‘western” 
aspect, and contmst it with its easteni neighliour, t'pgnlm ; 
but it has retained the somewhat slioi-tei tail charricteristic 
of tlie eastern ra<;es. Tlie typical foini has got ri<l also of this 
reniinisc*cnce, but, as a matter of fac*t, also in this race now 
and then, though rarely, individuals occur which “ fall back ” to 
the shorter- tailed easteni stage. The typical fonn k*ads to the 
generally smaller, extreme south- western race (ohscaras : Sjmin, 
Algeria). 

A closer study of these mces, as compired with the Etliiopian 
Rh, augur and Rh, decheni^ will thi*ow some light on the past 
history of the fei^rum-equinum type (§ee the “ General Remarks” 
on the simplex gioup, below, p. 118). 

14 a. Rhinolopuus fbrrum-eqfinum NIPPON Temm. 

Rhinoloph\m nippon Temminck, Mon. Mamin, ii. 8“ moiiogi-. 
(1835) p. 30 a; Temminck & Schlegel, Fauna Japonica (1842), 
p. 14, pi. iii. figs. 1, 2 ; Peters, MB. Al^l. Berlin, 1871, p. 312. 

Rhinolophm ferrum-equinum (paHim) Dobson, Cat. Chir.^ 
Brit. Mus* (1878) p. 119. 

Diagnosis, Size moderate, horse-shoe very broad. Skull small, 
hilt with rather broad nasal swellings; tooth-rows very shoit. 
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Details. — (1) Compared with tragatm: On an average (jw a 
rule also absolutely) markedly smaller : forearm 57*2-59*3 min, 
{tragatue: 59-63); but .the home-shoe is, nevertheless, of 
the same excessive breadth : 9-9*5 mm. {tragatus : 8*8-9*7), 
Skull considerably smaller and nairower, but ^(in conformance 
with the broad horse-shoe) with rather broad imsal swellings: 
comparatively as broad as in tragatm^ but, owing to the smaller 
size of the skull, not absolutely so. Teeth inai’ketlly smaller, the 
tooth-rows shorter. 

( 2) Compared with regulm : Of appi*oxinnitely the same size 
(or nippou rather smaller), but horse-shoe considerably broader : 
9 *9*5 mm. (regulus : 8*2-8*B). Skull genemlly smaller and 
narrower, but nasal swellings, neveHheless, quite as broad as 
in regulus (compaiutively, therefoi*e, decidedly broader). Tooth- 
rows markedly shorter. 

(3) Compared with the western races: The broad horse-shoe 
prevents it from being confused with any of the western forms. 

Colour. As in adult individuals of ferritm-equinum f 1*0111 
Europe*. No quite young specimens examined. 

Dentitiou (5 skulls). In two skulls p^ is present on both sides; 
in two (teeth unworn) on one side only; in one (teeth very 
slightly worn) lost, but the alveoli not quite oblitemted. p’* is 
present in all skulls examined. The cingula of the upper canine 
and p^ not only less completely overlap than is generelly the 
case in the other races, but in one skull the two t^th are very 
slightly, in one quite distbiclly^ separated. This dentition is 
decidedly more piimitive tlian in the western neighbours of this 
race, tragatus and regulus. 

DktrWution. 8. China (Shanghai). Pt. Hamilton. Ja^ian. 

Remarks. 1 find the examples frem Shangliai and Pt. H.'imilton 
(S. of Korea.) indistinguishable from thase fi-oin Japan. 

14 A. RhIXOLOPIIUS KEIlHUM-EqriXUM TRAGATUS Hodgs. (Plate 

IV. fig. 14 a, 5, c, d.) 

Uhimlophus tragatm Hodgson, J. A. 8. B. iv. no. 48 (Dec. 18.35) 
p. 899; Peters, MB. Akad. Berlin (1871), p. 312. 

Hkinolophus ferrum-equinum (partim) Dobson, 1. s.c. 

Diagnosis. Size largest, hoi*se-shoe very breail. Skull and 
tooth-rows : the extreme. 

Details.— \\) Compared with nippon : see this form, supra. 

(2) Compai'ed with regulus : On an aveiuge larger, with mai kodly 
brojider horse-shoe (but no simrp line of se^iaiutioii, the maxima 

* According to Temminck the fur of nip^n is ** plus long, plus abondaminent 

feutrd, plus soyeux et moins lustr^ ” than in hrrum-tquinum from Europe, and the 
>colours *Miff($rent dgalement.” In the length and abundance of the fur I am unable 
to find any tangible difl^rence between nippost trapatug^ nnd/errum^spuinum. 
to the colours (two well-preserved skins: Fcyi and Nikko). it is quite the same 
AS in darker individuali of tmpatug, and this again as in fully adult individuals of 
the typical ferrum^^quinum } laid side by side these Bats are indistinguishable in 
colour. ^ 
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of regidm being equal to minima of tragortua). Skull generally 
larger, and with broader nasal swellings. 

(3) Compared with the western laces : The large size, broad 
horse-shoe, shorter tail, lar^e skull, broader nasal swellings, and 
longer tooth-rows prevent it, in most cases, from being confused 
with any of the western forms. 

Dentitimi, In one only, out of six pairs of mandibles, p, is 
present on both sides ; in two (teeth unworn, or very slightly 
w’orn) on one side (alveolus disappeaied on the other side); in 
no less than three completely wanting, although the teeth are 
either quite oi’ almost unwoni. A similar high development of 
the upi)er teeth (eight skulls) : p^ present in five ; completely 
wanting, and alveoli <lisa.p|)eai*ed, in thi*ee (teeth unworn or 
slightly wrorn). Cingula of the upper canine and p'* always over- 
lapping. This is unquestionably a higher stage than in nippon, 

histribution . Darjeeling. Nepal. 

Technical name, Hodgson^s cotypes of Rh. tragatva (three 
examples ; Nepal) are in the British Museum. 

14 c. RuINOLOPIIUS FERRCM-EQUIXUM REG ulus, subsp, 11 , 

Rhinolophus ferrmn-eqmnxmi Hutton, P. Z. S. 1872, p. 698. 

Diagnosis, Size rather large, but wddth of hoi’se-shoe moderate 
only. Skull large and broad, wdth long t(K)th-i*ow\s, but narrow^ 
nasal swellings. 

Details. Compared with the western races : The large 'size, 
combined with the short tail, will, in most cases, make it readily 
distinguishable. The skull is, almost invariably, laiger, the tooth - 
rows longer. 

Dentition (4 skulls). In none of the skulls examined could I find 
any trace of the lower P 3 , although they all have the teeth unworn. 
In tw'^o skulls p* is present, in two completely wanting. Cingula 
of the upper canine and p* always overlapping. This is the 
highest stage of dentitmi in any i*ace of ferrnm-eqnimmi (in the 
present group it is sui-passed only by Rh. acrotisy but this species 
is an Ethiopian modification not of the ferrnm-eqnimim type, but 
of the affinis type). 

Type. <S ad. (in alcohol), Masuri. Collected and presented by 
Capt. Hutton. Brit. Mus. no. 79.11.21.153. 

Distribution. Almora. Masuri. 

14d. Rhinolophus ferrum-equinum proximus, subsp. n. (Phite 
lY. fig. 15.) 

Diagnosis. Size moderate, hoi*se-shoe very narrow, tail short, 
Skull small and slendei*, with very nan^ow nasal swellings an(l 
short tooth-rows. 

Details. — (1) Compared with the typical fom : Although being 
of the same size as the larger and medium-sized individuals of the 
typical form, proximus has a short tail ; in so far, it might, 
very properly, be characterised as a “ typical ” ferrum-eqtl/imim 
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which has preserved the tail of the eastern races {cf, also its 
geographical habitat); the hoiae-shoe is i-emarkably narrow. 
The skull veiy small and slender ; the nasal swellings narrow. 

(2) Compared with ohacurua : Larger, but proportionately with 
narrower horse-shoe. The skull is even smaller and more slender 
than in any individual of ohacurua I have seen. 

(3) Compared with the eastern races : The small size, combined 
with the veiy small horse-shoe, distinguishes it sufficiently. The 
skull is smaller and, especially, more slender, the nasal swellings 
narrower, than in any of the eastern forms. 

Dentition (one skull), pg and p^ present. Cingula of the upper 
canine and p* overlapping. This dentition is more in accordance 
with that of the typical ferrum-eqninwm than that of reyidua, 
showing the “ western character of proxlmna (notwithstanding 
the short tail), a conclusion borne out by the general external 
aspect of this Bat, and the size of the skull and the tooth-row^s. 

Type. 2 ad. (in alcohol). Gilgit. Presented by Dr. J. Scully. 
Brit. Mus. no. 81.3.1.10. 

14^. Kiuxolophus perrum-equinum Schreb., typicus. 

Le fer-a-cheval Daul)enton, Mem. Acad. Roy. Sci. Belg. 1759, 
pp. 377, 382, pi. 15. fig. 4. 

Vespertilio Ferrmn equinum (partim) Schreber, Saugthiere, i. 
(1775) pp. 174, 188, pi. 62 (the two upper figures). 

Vea])ertilio eqwinaa (partim) P. L. S. MUller, Natureyst., Suppl. 
(1776) p. 20. 

Vesperiilio Ungida (partim) Boddaeit, Elenchns animalium, i. 
(1785) p. 71. 

Vespertilio Ferrmn equinum, a. major Gmelin, Linn. Svst. Nat. 
i. (1788) p. 50. 

Vespertilio Hippocrepia (iMirtim) Schiunk, Fauna Boica, i, (1798) 
p. r)4. 

Rhinolophua uni-hast((tus Geoffrey Saint- Hilaire, Descr. de 
I’Egypte, ii. (1812) p. 132 ; id., Ann. Mus. d’Hist. Nat. xx. (1813) 
p. 257, pi. 5. 

Rhinolophus feirum-eqninmn var. germanicua et var. iUdieva 
Koch, Jahrb. Ver. Naturk. Nassau, 1862-63, pp. 522, 523^. 

Rhinolophua ferrum-equinum (partim) Peters, MB. Akad. Berlin, 
1871, p. 310 ; Dobson, Cat, Chir. Brit. Mus. (1878) p. 119. 

Rhinolophua lihanoiicua, comhifer, et mifeacena “ Ehrbg. et 
Lichtst. Mspt.” Peters, loc. cit, (1871) (nomina nuda). 

Diagnosis. Size moderate, horse-slioe rather nari*ow, tail long. 
Skull rather small and slender, with narrow nasal swellings and 
short tooth-rows. 

* ICoch’s two ” varieties ” of ferrum-equinttm must have been based on too small 
a material, or there must be some mistake in his statements. That individuals 
from S. Europe, i. e., Europe 8. of the Alps (his ** var. italieus ”), should, ftejierally 
speaking, be lai^i^r than those (tom Euro]^ N. of the Alps (bis “ var. germanicua *’), 
is at all events not correct. The statement that var. germaniata is "iiberden 
Kucken mehr brauu^u oder aech^u gefUrbt,” whereas var. italicua ** stets in das 
Hdthliche neigt,** rmses the suspicion whether Koch has not compared immature 
individuals from Germany with fully adults from Italy. 

Proo. Zool. Soc.---^1905, Vql, IL No. VIII. 8 
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DetaUa. — (1) Compared with obacurus : the subjoined particulars 
will make the difference evident : — 

59 specimens of the typical foirni have been examined from the 
following localities: — Transcaspia (1); Euphrates Yalley (3); 
Syria (2) ; Galilee (2) ; Cyprus (2) ; K. Bulgaria (n ; Trans- 
sylvaiiia (31); Hungary (1); Moravia (2); Dalmatia (2); Turin 
(1) ; Genoa (1) ; Sicily (2) ; Switzerland (Tessin and Geneva^ 7) ; 
Tubingen (1), 

Forearm^ in these specimens, on an average 57*5 mm. In no 
less than 44, t. c. 75 per cent., the forearm measures 57 mm, or 
more (up to 60*3 mm.) ; in the I'emaining (and quite independent 
of the locality) less than 57 mm. (down to 53*5 mm.). 

Of ohscnras 31 specimens have been examined from : — Troubate, 
Hautes-Pyrente (8) ; Cintra, Portugal (1) ; Madrid (3) ; Valencia t 
(12); Minorca (5); Algeria (2). 

Forearm^ in these specimens, on an average 55*5 mm. In no 
less than 25, i, e, 81 per cent., the forearm measures less than 

57 mm, (down to 52*8 mm.) ; in the remaining between 67 and 

58 mm. Although the series is smaller than that of the typic*al 
form, the facts here pointed out cannot be due to mere chance; 
the contrast is too well marked. 

As a conclusion : in the typical form the forearm measures 
generally 57 mm. or more; in ohsenrvs almost always less than 
57 mm. ; maximum of ohscurns is but a trifle larger than the' 
average size of the typical form. 

(2) Compared with the eastern races : the proportionately 
longer tail prevents, in almost all cases, its confusion with any of 
these races. The skull is rather easily discriminated from thal 
of tragatus and regnliis (cf, measurements, ]). 1 15), but I fail to find 
any point by whic’h to distinguish it fi*om the Japanese mp'pov. 

British specimens, 1 3 S 2 )ecimens have been examined. Forearm 
on an average 55*4 mm., i. o., British specimens of ferrvm-eqmnwn 
are on an average of the same size as the extreme south-western 
(Spanish) race, iiVi./. Of the 13 specimens, 2 only 

have the forearm 57 mm. long or more (up to 58 mm., quite as in 
ohsenrus); all the others between 53*8 and 56*2 mm. These indi- 
cations require, of course, verification b}-^ a much larger series §. 

Deniition (11 skulls). In seven skulls p 3 is present on both sides 
(teeth in very different stages of wear) ; in one, on one side only 
(teeth worn); in three (teeth almost unworn, or much worn) 
completely wanting (no alveoli), p^ is present in all the skulls 
examined, two of which are of veiy aged individuals. Cingula of 
the upper canine and p* generally more or Icj-s overlapping, but 
in two skulls separated by an extremely small interspace. This 
dentition is almost exactly as in nipp>on, 

* For the loan of some Bats from the neighbourhood of Geneva I am indebted to 
M. Ch. Mottaz. 

t A very elaborate table of meaKurements of fourteen Spanish specimens was 
kindly sent to me by Prof. A. Cabrera LatoiTC, Madrid. These are the only examples 
dealt with in this paper, not examined by myself. ^ 

X Compare with this BJt. hipposidervt minutus, l)elow, p. 142. 

§ To keep the typical form uninfluenced by the smaller British individuals, I 
exclude these latter from the table of measurements on p. 115. 
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DistrihlUion. Fi*om Transcaspia and the Euphrates Valley 
through Southern and Central Europe, exclusive of the Spanish 
Peninsula. 

14/. RniNOLOPHUs FERRUM-EQUiNUM OBSCURUS Cabrera. 

Rhinolophus ferrum-eqidnum ohscitrus Cabrera Latorre, Mem. 
Soc. Espm. Hist. Nat. ii. (1904) p. 257. 

Diagnosis. Smaller than the typical form. 

Details. — (1) Compared with the typical form : see above, p. 1 1 4. 

(2) Compared with the Eastern races : the small size, combined 
with the naiTOw horse-shoe, make it readily distinguishable. The 
skull is appirently slightly smaller than in nippmi. 

Dentition (4 skulls). As in the typical form. 

Distrihution. Spanish Peninsula, with the Balearic Islands. 
Algeria*. 

General Remarks on the Rhinolophus simplex Group. 

The plme of origin. — Of all the existing forms, the Austmlian 
Rh. megaphyUns is one of the most primitive in dentition. But 
it is very unlikely that the Australian Continent has been the 
place of origin of the group. Rh. megaphyllm is the only 
Australian species of the whole genus \ tliis might suggest 
the assumption that it is an immigrant into the country, 
rather than an ancient inhabitant : secondly, Australia is the 
extreme eastern border for the group (as well as for the genus), 
no species being known from the islands to the east of the 
Continent; it would prolwibly not he so, if Australia had been 
a centre of dispersal for the group : thirdly, megaphyUns has at 
least two characters which certainly are not primitivt' — the large 
nose-leaves, and (probably as a contee(|uence of that) the rathei* 
broad nasal swellings : fouithly, megaphyllus looks extremely like 
an enlarged, contimntal I’cpreseutativo of the Lombok species. 
Rh. simplex (just as Rh. rouxi is the larger, continental repre- 
sentative of Rh. horneensis). Tliese alignments seem to support 
the conjecture that, not the Australian Continent, but the “ Indo- 
Australian Transitional Tract,” now broken up into numerous 
larger and smaller islands, and still iidiabited by such veiy primi- 
tive forms as simplex^ truncatns^ nanus, celehensis, and horneensis, 
has been the centre from which the group spread ecostwards and 
westwards. 

Diferentiation t. — The ancestml species seems to have <livided 
into two branches, an eastern and a western. In the eastern, 
more primitive branch the sagittal crest does not reach quite so 
far forwards as a point corresponding to the middle of the orbit ; 
in the western the temporal fossa is companitively a little widei*, 
and the sagittal crest produced forwards more or less })eyond that 

* The type of Mh, f. ohscurus, in the Madrid Museum, is from Valencia Spain. 
As will be seen, I take the name in a wider sense. Valencia specimens worn 
i«eparated by Prof. Cabrera, as a distinct subspecies, mainly on account of a difference 
in the ratio between the length and breadth of the horse-shoe. In a large series of 
ferrum-Muinum from Europe and W. Asia there is, however, no small, and quite 
ndividow, variation in this respect. t Compaie the diagram on p. 120. 
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point. The geographical line separating the two branches coin- 
cides with the line separating the “ Austro- Malayan '' from the 
‘‘ Indo-Malayan ” subregion (Celebes being a part of the latter). 
The eastern branch is, as yet, represented by four known species 
Mh, simplex, rmgaphyUus, truncatiis, and nmnus. The western by 
all the others. 

The further evolution, from homxeen^s to ferrwm-eqiiinum, has 
been discussed above, and is summed up, in the briefest possible 
form, in the subjoined diagram (p. 120). But the sketch of this 
grouj) would be deprived of some of its most instructive features 
if the Ethiopian species were left quite out of consideration. They 
belong to three closely related types : — 

(1) Ethiopian species of the borneensis-stheno-rouxi typ>e , — 
Far south in Africa, in Bechuanaland and Mashonaland, we find 
two small species, Rh, denti and simidator, describe quite 
recently They are the Ethiopian representatives of the bomeen- 
sis type : the same general shape of the skull ; essentially the same 
dentition ; the same parallel-margined sella, with a faint or 
almost imperceptible constriction at the middle ; the same style 
of connec»ting process; the same proportionate length of the 
fourth and fifth metacarpals ; even the same length of the tail, <kc. 
But tlun*e are, in these species, three characters of especial in- 
terest, l)ecause they enable us to determine still more pi’ecisely 
their phylogenetic place : the nasal swellings (side view) are more 
pi’ojeeting than in horneens'is, but less than in stheno ; III.* is 
lengthened, and IV.' somewhat shortened, as in this species, — 
proving that tlxey hare originated from a Bat tchich luvd already 
trat'ersed a part of the distance separating bomeensis and 
stheno. The dentition is on a slightly higher level than in 
horneensis and stheno, the only difference being that p®, although 
still in the tooth-i’ow (as in the Oriental species), shows a distinct 
tendency toicards the external side. 

In the extreme south of Africa (Cape Colony) we find a species, 
Rh. cajyexisis, w’hich, quite sm>erficially, looks like an enlarged 
Rh. simtflator. It is an Aftnacn representative of Rh. roxaci : the 
skull is to such a degree that of rouxi that it would be hard to find 
any tangible diflerence, even the measurements being piuctically 
the sjune (on an average smaller than in rouxi) ; the nose-le^ives 
(sella, pi'oceas, lancet) are the same; propoiiiionate length of 
foui-th and fifth metacarpals, of tail and tibia, the same. But 
the dentition is somewhat more advanced : p* is generally ex- 
ternal, but still, very often, a quite distinct interspace between 
the canine and p' indicates its former place ; III.“ is somewhat 
lengthened. In shoit ; Rh. capyensis is a “ Rh. rouxi which in 
the wing-8tructui*e has taken a course towards, in the dentition 
very slightly heyoxid, the 

(2) Ethiopian species of the aMms-type. — On the coasts of the 
Sea we find a species, Rh. clivosus, first made known by 

Oretzschmar from Molula in Arabia ; I have seen examples from 

^ Thomas, Ann. & Mag. Nat. Hist. (7) xiii. (1904) p. 386; Andersen, op. eit, (7) 
xiv. (1904) p. 884. 
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the African coast of the Gulf of Aden. It is the closest eodstwg 
relative of the Uimalayan Rh» affinis : the same shape of the 
skull ; the same shape of the sella, of the connecting pi’ocess, of 
the ears ; the same sti uctiire of the wings (also the same lengthening 
of JIT.'-*) ; the same piopoitionate length of the tail. But it is 
more advanced in dentition : p., is not only external (as in ciffinis), 
but very often lost ; p'*^, which in ajinis is still in the tooth-row, 
is in divas as external and very small. In short : Rh. clivos'm is 
a “ Rh. ajinis ’’ with fenram-equhmm dentition. 

The clivosus type has found its way very far into the Ethio- 
pian Region. Rh, darlingi *, fnnn Mazoe to Angola, is a 
modification of this type (as proved by the skull), difieriug from 
divosus in the more pronouncedly pandnrate sella, the much 
broader horse-shoe, the much smaller eais, and, by far the most 
interesting, in the shortening of the third metacarpal. This 
last peculiarity is the sfime as that pointed out above, under 
Rh, ferrum eqninum : in the wing- structure Rh, darlingi diflfeis 
from Rh, dirosm (jiiite in the same way as Rh, ferruni-eqainum 
fiom Rh, affinis. It is a suggestive fact to find this peculiarity so 
exactly copied by the South- African spe(des. 

Rh, acrotis'^^ from Egypt and Erythrea, is, €5xtej*nally, veiy 
similar to Rh. clioosns ; also the wing-structure is the same. But 
the tendency, in divosn>s^ towards an obliteiation of pg and p“ has 
been fiiHliei* developed by aorotis: it has completely lost both of 
these teeth, thus being, in this paiticular respect, the highest, 
member of the whole group. Rh. acrotis is a “ Rh. afinis^’ with 
a dentition still more advanced than in ferram eqninnm regnlits, 

(3) Ethiopian species of the ferrum-equinum type, — Rh, aagnr% 
is widely distributed, in several geographical races, over tin* 
southern part of the Ethiopian Region: the Orange Rivt*r tiact, 
Natal, the Lower Zambesi. It is the closest xnristing relative of 
Rh, foi'rum-equinmn ; the skull, the nose-leaves, the wing-structiu e 
are the same ; but the dentition is a trifle less advanced, and the 
ears are smaller. 

We find the ferrurn-equinvm type also further northwards in 
Tropical Africa (Mombisa) : Rh, deckeni ; the skull and dentition, 
and all external characters of any importance, are as in augur ; 
but the horse-shoe is broader. 

The area occupied by these two Ethiopian represenuitives of 
the ferrum-equinum type extends, broadly speaking, from the 
Orange River to Mombasa. It is completely cut off from any 
other region inhabited by that type of Bat ; it forms a large 
enclave bordered to the north ancl west by vast tracts where no 
representative of ferrum-equinum (xjcurs ; we must go so far 
away from South and Equatorial Africa as the Euphrates Valley, 
Syria, and Algeria before meeting with the closest relatives of 
those Ethiopian species. Thus the question suggests itself, by 
which way the ferrum-equinum type reached Tropical Africa, 
and why its range there is now so peculiarly insulate. When 

^ Andersen, Ann. & Mag. Nat. Hist. (7) xv. (1906) p. 70. 

t Andersen, op, cit, (7) xiv. (1904) p. 464 ; (7) xv. (1906) p. 73. 

X Anderson, op, eit. (7) 'xiv. (1904) p. 3S0. 
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trying to answer this question, the following facts must be borne 
in mind : — Firstly, that all palaeontological evidence is wanting, 
which detracts from what we know about the affinities and 
distribution of the now existing representatives of these Bats. 
Secondly, that the ferrum-equinwm type is unknown in Egypt, 
jis well as in the whole region of the continent north of British 
East Africa, and that we have no reason, of any kind, to believe 
that it ever existed there. Thirdly, that we have to account not 
only for the distribution of AA. augur and deckeni as compared 
with the other members of the same section of the genus, but 
also for the presence in Ti’opical Afi*ica of representatives of the 
bomeemia and rouxi types, and, be it noticed, representatives 
which, without exception, aie more higJdy differentiated than 
their Orienttil allies. These facts, so far as they go, seem to 
allow of no other stitisfacloiy explanation than this: the im- 
migration of these Bats, as of so mtiny other Oriental types in the 
Ethiopian fauna, has taken phuje by way of tlie broad tract of 
land which, as commonly supposed, in a geologicjilly late period 
(tonnected Houtherii Asia with the African continent. In the 
case of the ferrum equmum type this explanation would make 
it evident, why it, though vjistly distributed in South and 
Equatorial Africa, is absent from the whole north of the con- 
tinent Avith the exception of the extreme north-western (IMedi- 
leiranean) coast-region, which it, no doubt, has reached from 
South-western Europe, since the Algerian lace is subsj)ecifi(Jidly 
indistinguishable fiom the Spanisli form (/fA. f, ohscnrus)^ 
In the case of the horneeims and romci types it Avould account 
for the fact that they are common to the Oiiental and Ethiopian 
Regions, but absent from the whole of the Palaiarctic Region. 
And it Avould also account for the presence of the genus Rhino- 
lophus in the Ethiopian Region, for, as I shall have to show later 
on in this paper, all the Ethiopmn representatives of the genus 
are undoubtedly of Oriental origin. 

Such being the cjuse, I am able to draw up the following 
rough sketch of the history of Rh. augur, deckeni, and their 
Oi’iental and PaJa3ai’ctic relatives : — 

The fenmin-equinitin type luus originated somewhere in South 
Asia; we fin<l there the long series of more primitive forms 
which lead up to tliat type, whereas in the whole of the Ethiopian 
Region there is not any species with which it can be brought in 
genetic connection. The ancestiul ^fferrum-equhmm ” broke up 
into three branches : a south-western, a western, and an eastern. 
The south-western branch, which had spimd directly from South 
Asia into the Ethiopian Region, was cut off from the main stem 
by the submergence of the connecting tract of land, and is now 
differentiated into two species — ^the southern RK augur and the 
noi*thern /?A. deckeni. Both of them have retained at least two 
“ ancient ” characters : a slightly more piimitive dentition (the 
upper canine Bnd p^ often more or less separated ; p“ sometimes 
half in row*) and a shoi*t tail. To the external difference 

^ 36 fikalls of augur (all races) have been examined j— I n 17 the upper canine 
and are more or less separated, in 7 in contact, in 11 more or less overlapping 
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between these two Ethiopian species, viz. a broad horse-shoe in 
deckeni and a narrow one in mgur, we have a parallel mfemm- 
equinum : a broad horse-shoe in nippon and tragaiu8y a nan'cw one 
in the other mces. The western branch spread over South and 
Centml Europe : the dentition slightly more advanced, the tail 
lengthened. The third branch is now represented by what I 
have called the Eastern races of feirurn-equimm ; all of them 
have retained the shoi*t tail ; nippon (which, so far as the 
dentition is concerned, has remained on a relatively less advanced 
stage) leads through tragatiis to reg'idtiSy in which the dentition 
has reached the highest stage of development found in any i‘ace 
of ferrnm-equinum» 

According to this the mutual affinities of the species of the 
simplex gi'oup might be expressed as follows t (the Ethiopian 
species are marked with an asterisk) : — 


*augtii\ ^deckeni. 

^\f€rrum-equimm.''^ *aei*otis. 

^darlingi. / 


affinh,' 




thomasi. 


*capensi$. 


' roif.ci. 


/ stJieno. 

/ /' 


*denti. 

1 

— ^simvfaior. 


megaphyllus. 


(7e^t£?«#-group )-4* 


maJayaw^s. 

Virgo r bomeensU, / 

celehensis. 

nanns. 

truncatua 

simplex' 

- -o 



each other at base; in 4^ is half in row. To this latter 1 had no parallel in any 
specimen of ferrum^equinum (all races) I have seen, and in 4 skulls only, out of Sil, 
there is a more or less distinct remnant of the interspace between the canine and p<. 
Of Bh, deeJeeni I have seen one skull only; the dentition is as in many specimens 
of Bh, angur : c and p< separated, p2 external, 
t I give the diagram the form of a genealogical tree, only because it is convenient to 
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II. The Ruinolophuh lepwvs 

DiagnodB. Bosioccipital, between cochlese, not unusually 
narrowed. Posterior connecting process projecting and pointed. 

I include in this group : — (1) All the forms with projecting 
connecting process comprised by Dobson under the technical name 
minor ” ; their close relationship is unquestionable ; their 
differences will be pointed out below ; (2) Rh. acuminatua and its 
allies, which are scarcely more than giant forms of the lepidus- 
type ; (3) the Rh. blaaii and (4) Rh, eitryale sections, peculiarly 
modified Ethiopian and W. Paljearctic representatives of the 
«ifci6«f^«wj-type. The two former sections only will be reviewed 
below ; the two latter will be briefly mentioned in the “ General 
Remarks” on the gi*oup (p. 135). 


Text-fig. 22. 



d 

Hidf views of iiose-loHves, showing the principal forms of the connecting proces-* 
in the simplex group (a) and the Rh, lepidtis group (6, r, df). 

a. Rh, borneensis tppicus; 6. Rh, cornutus ptnnilns ; 
c, Rh, monoceros ; d, Rh, empusa. 

As this is a first attempt to disentangle the many different 
forms hitherto confounded with Horsfield’s Rh. //iwior, the 
following preliminary remarks ai’e necessary, as a general 
guidance : — 

The first of the above-named sections (the “ lepidtoS'Section ”), 
viz., all the small Oriental an<l E. Pahearctic Rhinolophi which 
have the connecting process projecting and pointed, fall into three 



show, at a glance, the pi'obable inteiTclatioas of the species. As sufficiently emphasisiMl 
in the foregoing pages, I am far from being of opinion that ferrum^squinum is derived 
from the Hovhexistinq c^nis (or capensia from rouxi, or stheno from bomssnsis, Ac.). 
But fsrrum-squiiMm has originated from a Bat which had the more sssentuil 
characters of afflnis (besides several others, unknown to us). The technical names 
in the diagram are, in other words, to be taken, not in their strict specific sense, but 
as names of the sections (“types,”/* branches") of which the species, as we now see 
them, are the surviving representatives. 



122 MB, K. ANDEESEN ON BATS [May 16, 

iiatuml groups (sub-sectioiis) : the lepidm-tyi^y the wiinor-type, 
and the 8uhbadiu$-ty^Q, 

I propose to characterise these types at once. It will enable 
me to confine the diagnoses of the various species to the points in 
which they differ from the subjoined geneml characteristic. 

(1) The Zej[?w?/ 4 «-type.—Chief characters : skull larger, width of 
lauin-case about 7*7-7*8 mm. ; connecting process (in side view)t 
projecting as a small, erect triangle (not curved forwards as a 
shni 7 )ly pointed “ horn ”). 

Description, based on Jlh, lepuhis (Wynaad, Mysore, Indian 
Peninsula). — Supplementary leaflet as in simplex and its allies, 
lloi'se-shoe not completely covering the upper lip ; a small tooth- 
like projection on either side of the median notch ; front border 
sometimes, not always, slightly crenulate (individual variation). 
Sella decidedly broader at base than at summit, slightly, but quite 
<listinctly, constricted at middle, narrow at summit : there is a 
tendency towards producing an almost subacute summit to the 
sella (compare with this the hormensis-ty ])^, : sella broadly rounded 
off, or even truncated, at summit) ; height of sella 3*2 mm. ; 
width at base, at constriction, and at summit ; 2, 1*8, end 1*2 mm. 
Connecting process projecting as an acute, sometimes only sub- 
acute, triangle beyond the summit of the sellji. Ltincet strongly 
hasti\te, about 3 mm. long. Three mental grooves. 

Ears much as in the celehemis-horneensis fy}>e, but somewhat 
more blunt- tipped. 

Wing-structure quite primitive, i, e, no lengthening of III.^, 
this phalanx being always less, and very often much less, than 1^ 
the length of III.^ ; no shortening of the third metacarpal ; fourth 
metacarpal slightly the longest (individually it may fall short of 
the fifth by a fraction of a millimetre). This wing- structure is 
perfectly like tliat of Jth. simplex and its allies. 

Tail slightly longer than (individually eijual to, or a trifle 
shorter than) the lower leg. Plagiopatagiiim insoi*tod on the 
ankle, slightly above or below. 

Skull. General shape : tlie simplex-borueensis type, but consider- 
ahhf smaller with smaller teeth^ and shorter tooth-rows. The 
oibital cavities (the confluent orbibd and tempoi’al fossa») are 
shoi-ter and narrower tlian in borneensis, the zygomatic arches, 
therefore, less projecting latemliy, making the zygomatic width of 
the skull, as a rule, only equal to, or even a trifle smaller than, 
the mastoid width. These peculiarities combined make, as a ride, 
the skulls of the species of the lepidus-typa mther easily distin- 
guishable from those of the borm€7m8-type. — Arrangement of the 
iifisal swellings, essentially, as in boroieensis. Palatal bridge, 
on an average, somewhat less than but more than \ the length 
of the maxillar tooth-row. 

Dentition, Position of pg (in, or external to, the tooth-row) 
“vacillating.” p® invariably in the tooth-row. This dentition is 
precisely as in simpUx-hormensis, 

Species, Dh* Upklus^ monticola^ refulgens. 
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(2) The mi7M)r-type. — Chief chai’aeters: skull, also pi*opor- 
tionately, very small ; width of brain>case about 6 *8-7 *2 mm. ; 
connecting pi'ocess of the fejo^iw-type (text-fig, 22, 6, p. 121). 

Desm'iption, based on Rh, corrmtua pumikis (Loo-choo Islands). — 
Nose-leaves as in the hpidus-type^ but : sella narrower ; height 
about 2*8 mm. ; width at base, at constriction, and at summit : 
1*7, 1*5, and 1*1 mm. Connecting process slightly higher, slightly 
more acute, but of the same general shape. 

The other external chai*acters as in the %>if^?fc«-type. 

Skull, Considerably smaller ; nasal swellings narrower. Teeth 
smaller. 

DeiUition. As in Upidxis, 

Species, Rh, xninar, coruutus, ^^mmutus ” (Miller, nec Montagu), 
gracilis, 

(3) The sahhadiiis-tyi^e , — Chief chaiucter: connecting process 
long, slemler, very sharply pointed, cuiwed forwards, projecting 
like a small, curved horn (text-fig. 22, c, p. 121). 

Nose-leaves, and other external characters, much as in xninor^ 
but connecting pi ocess jus described above ; lancet more or less 
approaching the shape of an etjuilateral triangle ; length of sella 
about 2*4 mm. ; width at base, at constriction, and at summit : 
1*7, 1*3, and 0*9 mm, 

Shdl, To judge from fragments, and the skull of a quite young 
individual, much of the minor-type. 

Dentition, As in lepidus and xninor. 

Species, Rh, suhbadinsy monoceros, 

15. liuiNOLoriu s LEPIDUS Blyth. 

Rhinolopims lepidus Blyth, J. A. 8. B. xiii. pt. i. (June 1844) 
p. 486. 

Rhinolophus minor (|mrtim, nec Ilorsf.) Dobson, Cat. Chir. 
Brit, Mus. (1878) p. 114. 

D^iagxiosis, Skull and external characters : type. Larger: 

forearai 41*8-42 mm. 

Details, This species differs from Rh, monticola in its broader 
nasal swellings, larger size, and considerably longer metacarpals. 

Colour, Ad., skin ; Canges Valley ; teeth almost unwoin ; two 
d ad,, in alcohol ; Wynaad ; teeth unworn. General colour above 
between “ wood-brown and “ cinnamon,’^ lighter on the anterior 
part of the back ; base of haii*s veiy light “ ecru-dmb ” ; under side 
“ wood-brown ” or tending to “ ecru-dmb.” 

Dentition (three skulls), p^ external, p.^ and p^ sepai’ated, or 
almost or quite in contact, p^ in the tooth-i*o’iv, with a well- 
developed cusp, pointing inwards. 

Mecmirements, On p. 125. 

Distribution, Indian Peninsula : Wyna^ui (Mysore) ; Ganges 
Valley. 

Tech/nioal name, I identify this Bat with Blythes Rh, lepidus 
(to which I find no refer-ence in Dobson's * Catalogue '), for the 
following reasons (1) lepidm belongs to thisgi*oiip of the genus, 
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as proved by Blyth’s description of the connecting process, “ still 
more developed [tlian in his Rh, suhhadim] and obtusely angulated 
behind ” ; the words “ still more developed ” mean, evidently, 
“ bigger,” not extremely slender as in suhbftdius* (2) The tyi^es 
were “ probably obtained in the vicinity of Calcutta ” ; one of the 
specimens in the British Museum is from the Ganges Yalley, 
therefore in all probability fix)m the very same locality as the types. 
(3) The colour, as described by Blyth, agrees veiy well with that 
of the specimens before me. (4) The forearm was stated to be 
inches” (41 •t') mm.); the longest finger “ 2| inches” 
(f)7*2 mm.); the tibia “above | inch” (above 16 mm.); all 
these measurements are as in the British Museum examples : 
forearm 41*8-42 mm.; third finger 58*3-59*1 mm.; lower leg 
16-17 mm. These facts leave no room for doubt as to the 
identification of RK lepidvs, 

16. RhINOLOPHUS MOXTICOLA, Sp. 11. 

Rhinolophus jyetersi (enwe^) Hutton, P. Z. S. 1872, p. 700. 

Rhinolophns minor (pii*tim, nec Horsf.) Dobson, %tt supra, 

Rhinolophiis snhhadius (non Hodgs., nec Blytb) Scully, J. A.S. B. 
Ivi, pt. ii. (1887) p. 244. 

Diagnosis, Skull and external chai‘a<^ters: %;icf«5-type. Smaller: 
forearm about 37*5 mm. 

Details, This species differs from Hh, lepidus in its narrower 
nasiil swellings, somewhat smaller size, and considembly shelter 
nietficarpals. The horse-shoe seems to be narrower. 

Colour, Unknown (faded in alcohol). 

Skull, As in Rh, lepidus, but somewhat smaller, and with 
naiTower nasal swellings. 

Dentition (two skulls, one belonging to a quite young individual). 
p 3 in row (skull of an adult), or external (young), p,^ and p^ well 
separated, or almost in contact, p'** in row ; a distinct cu.sp, 
pointing inwards. 

Measurements, On p. 125. • 

Type, (S ad. (in alcohol). Masuri, Collected and presented by 
Capt. Hutton. Brit. Mus. no. 79.11.21.151. 

17. RniNOLOPHUS EEFULOENS, sp. n. (Plate lY. fig. 16 a, 6, c.) 

Diagnosis, Skull and external chai*acters, essentially of the 
lepidus-type. But brain-caBe somewliat higher in front, making 
the anterior slope of the sagittal crest, towai’ds the postnasal 
depression, somewhat more abrupt. Forearm 40*6-41 *5 mm. 

Details, Yery nearly of the same size as Rh, lepidus, but meta- 
carpals, also proportionately, somewhat shorter; tibia shorter. 
The horse-shoe is, if anything, slightly brotider. 

* There is no doubt that this is an accidental error. Prof. Peters (who determined 
Hutton’s Bats) cannot, possibly, have identified the specimen here under considera- 
tion (foi*earm 87*6 mm.) with “ BU, peterti ” (forearm of type 61 mm.). As already 
pointed out above (p. 97, footnote), the labels must have been confused ; the name 

“ Bh, petersi'' was, probably, intended for Hutton’s examples of Bh, rmuci. 
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Colour, $ a<i., skin ; Perak ; March ; teeth almost unworn. 
Very different from Rh, lepidus. General effect of the colour of 
the upper side : a dark shade of Prout’s brown ” with a tinge of 
“ hair-brown.” On closer examination the fur of the upper side 
proves to be comix>sed of two kinds of hair ; longer, thinner, straight 
hairs, quite black ; and somewhat shorter, crinkled hairs of a, 
“ hair-brown ” colour ; the mixture of the colours of these two 
kinds of hair produces the general effect. Base of hairs of upper 
side not lighter coloured. The fur of the upper side has a silvery 
reflection (iridescence). Under side between broccoli -brown ” 
and hair-brown,” A spirit-specimen from Selangor ( ad., 
apparently the stime age) is of the same colour. 

Skull, In addition to the chamcteristic in the diagnosis : the 
“ maxilUu' width,” across the anteio-extemal corner of m'' (a 
(diaracter subject to exceedingl}^ small individual variation in the 
s^)ecies of tlie lepidus-^ection) is somewhat larger, giving this part 
of the skull a somewhat broader aspect : 6*5~6*7 mm. ; in le 2 ndm 
(>•2 mm. Gap in front between the maxillary bones somewhat 
larger. 

Dentition (two skidls). Pg external, and p^ almost or quite 


Measarchienis of lih, lepidus, monticola, aiul refulgens. 
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in contact, p® in row ; a small cusp, pointing inwards. In one 
specimen there is an extremely nanow space between p® and p^ 
(the former place of p^). 

MetmiremmU. On p. 125. 

Type. $ ad. (skin). Giinong Igar, Perak, 2000 ft. ; March 
1 898. Presented by A . L. Butler, Esq. Brit. Mus. no. 98. 1 1 .29.2. 

Distribution, Malay Peninsula : Penik ; Selangor. 

18. Rhinolophus minor Hoi-sf. 

Rhinolophus minor Horafield, Zool. Res. Java (1824), pi. [71, 
figs. C, D. 

Rhinolophus pusillm Temminck, Mon. Mamm. ii. 8® monogr. 
(1835) p. 36, pi. 29. fig. 8, pi. 32. figs. 22, 23 ; Peters, MB. Akad. 
Berlin, 1871, p. 309. 

Rhinolophus hrevitarsns Blyth, Cat. Mamm. Mus. Asiat. Soc. 
(1863) p. 24 (nomen nudum) (‘^ \icinity of Darjeeling ’'), 

Rhinolophus minor (partim) Dobson, ut supra. 

Diagnosis, Skull and external characters : wifimr-typc. Ears, 
tail, and tibia shoi*ter. Forearm 37-38 mm. 

Details, This species diffei*s from Rh, cornutns by the shorter 
Gal'S, tail, and tibia {cf. measurements). The foimi m is, at least 
on an average, shorter. 

Colour, ad., skin; Darjeeling; November; teeth unworn. 
General effect of the colour of the upper side very much as in 
Rh, refidgens^ though perhaps not quite as dark ; ba^e of hairs 
lights “ecru-drab”; under side “ecru-drab,” darker on the hinder 
belly and fianks. 

Dentition (three skulls), p, in row, almost in row, or external. 
p 2 and pj well sepamted, or almost in contact, p® in row ; a 
small cusp, pointing inwards. 

Measurements. On p. 128. 

Distribution. Darjeeling. Siam. Java (cf. remarks below). 

Technical name, llorsfield's t}q)e of Rh. minor is in the British 
Museum. 

Rh, pusiWus’^. — The figure of the head of Rh. pnsillus, as given 
hy Temminck, proves that he had liefore him one of the small 
species of what is here called the lepidus group (shape of connect- 
ing process, of sella, &c.). The only question is, therefore, to 
t/^hwh species the name j ni^u s belongs. It would seem to be 
settled, beyond doubt, by 4HlP^iuck’s statement that the types 
were brought from Java. But Dobson, who examined these types 
in the Leiden Museum, gave the rather astounding infoimiation 
that they are “ undoubtedly specimens of Rh. hipposiderus ” ! t 
There is only one answer : if so, an interchange of labels has 

* Temminck, ut supra; Bobsou, Cat. Chir. Brit. Mus. (1878) p. 117; id. Ken. 
Brit. Assoc. 1880, p. 175 ; Peters, MB. Akad. l^rlin, 1880, p. 23. 

t This is the source of the statement that JBA. hippoBiderus should occur in Java ; 
there is no other foundation. The range of Wi, hippotiderua has its extreme eastern 
limit in Gilgit (N.W, Himalayas) j there is not a single reliable record of that llat 
from the whole of the Oriental ll^on ; and the species therefore cannot possibly 
turn up again in Java. 
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taken place in that Museum ; for the Bat figured and described 
by Temminok as pusiUm was certainly no hipposidema ; among 
all the small Rhindophi existing it would be difficult to find a 
stronger contrast to Rh, pmUlus^ in the shape of the connecting 
process, than Rh, hipposiderus. 

Remarks. From Java I have seen one old skin only (the type) 
and a fragment of the skull, representing the nasal swellings and 
the teeth. It is, of course, not sufficient to prove that the Java. 
Bat is in all particulars identical with that from Darjeeling ; but 
the nasal swellings, the teeth, the connecting process, the horse- 
shoe, as well as the measurements of the wings and tibia, are the 
sfime. If not identical, they are, at all events, extremely closely 
related. 

19. HiiiNOLOPiius coRNUTUS Temiii. 

Diagnosis. Skull and external chai’acters essentially as in 
Rh. minor. Ears, tail, and tibia longer. Forearm 38*8-41 mni. 

Details. Cf. Rh. minor. 

Distribution. Loo-choo Islands, and Japan proper. 

Geographical races. There are two races of Rh. coruutiis, slightly 
diftering in the general size, in the length of the tail and tibia, 
and in geographical habitat. 

19 «, Ruinolopuus cornutus pumilus, suhsp. n. (Plate IV. 
fig, 17 a, 6, c.) 

Rhinohphus minor (non Horsf.) Bonhote, Nov. Zool. ix. (1902) 

p. 626. 

Diagnosis. On an average smaller: forearm 38*3 39*7 mm. 

Details. See table of measurements, p. 128. 

Colour, cf ad., $ nd., skins ; March ; teeth unworn. Fur 
strongly bicoloured, i. e. base of hairs strongly contrasting with 
the tip. General effect very much as in the adult Rh. hipposUlerus. 
Upi>er side, anteriorly almost “ broccoli-brown,” Y)osteriorly next 
to “ Prout^s brown ” ; base of hairs extremely light, almost white 
with a tinge of “ ecru -drab.” Under side ecru-drab,” darker on 
the flanks. 

Skull, Quite of the ?mHO?’-type. The teeth seem to be a mere 
trifle smaller. 

Dentition (three individuals). pJipBrnal ; p^ and p^ completely 
in contact, p‘^ in i*ow, hut the between the upper canine 

and p^ naiT'ower than in the lepidns~ty\}^ and Rh. minor ; cusp 
of p'^ so extremely minute as to l>e scai-c-ely observable (teeth 
unworn), and the tooth itself a little reduced in size. 

Type, $ ad. (in alcohol). Okinaiva, Loo-choo Islands, March 
16th, 1902. Presented by the Hon. N. 0. Rothschild, Brit. 
Mus. no, 2.10.7.18. 

Distributimi, A skin (skull very incomplete) from Foo-chow 
(Swinhoe leg. ; Tomes Collection) seems to be referable to this 
form. 
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19ft. Rhinolophus cornutus Temm., typicus. 

Rhinohphm cornutua Teinminck, Monogr. Mamtn. ii. 8® monogr. 
(1835) p. 37 ; Temminck k Schlegel, Faxtna Japonica, p. 14 
(1842) pi. 3. figs. 3, 4 ; Peters, MB. Akaxl. Berlin, 1871, p. 309. 

Ehinolophm minor (parti m, nec Horsf.) Dobson, ut supra. 

Diagnosis. On an average larger : forearm 39*2-41 mm. 

Details. See table of measurements, below. To judge from 
three spmt-specimens, the plagiopatagium is inserted a Jittle 
higher up on the tibia (1-3 mm. above the ankle) than in the 
foregoing forms of this group. 

Colour. (1) Tsu-sinia: S fld., in alcohol, unfaded ; September; 
teeth unworn. As Rh. c. pnmilns. A young individual, from 
M'su-sima, is still considembly darker. 

(2) Japan proper : one skin, three spirit-specimens ; teeth un- 
worn. Very different; extremely like Eh. lepkhm^ if anything 
still a trifle lighter. 

SkuU. Quite of the minor type ; measuiements slightly larger. 

Dentition (five skulls), p^ almost in row (two), or external 
(three), p^^ and p, well separated (two), or almost in contact 

Measurements of Rh. minor and cornutus. 
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(three) ; in none, coi^pletely in contact, in row ; a well- 
tleveloped cusp, pointing inwards. Upper canine and p^ widely 
separated ; in one skull there is a small interspace between p'^and 
p* (the former place of p"*). 

Dwtrihution. Japan proper. 

Remarks, In geneiiil size, as well as in the skull and dentition, 
the Tsu-sima Bat agrees with the typical form ; but the colour is 
that of Rh, c. ptmilaa *. 

20. llniNOLOPHUS GRACILIS, sp. n. (Plate IV. fig. 18 a, 6, c.) 

Rhinolophus minor (partim, nec Horsf.) Dobson, ut supra. 

Diagnosis, ♦Skull : the minor-type. Sella parallel-margined ; 

tail extremely short. Very small: forearm 36*2 mm. 

Details, This is an abermnt sjiecies of the minor-type. The 
connecting process is cpiite of the same shape as in the foregoing 
species (very different from that of suhhadins). But the sella is 
parallel-margined, as broad at the summit as at the base ; by 
means of a lens (probably not without) an exceedingly faint traco 
of a constriction can be observed ; the summit of the sella is 
broadly rounded off, as in harneensis, not with a tinidency towards 
a suhficuto shape, as in the fojvgoing forms of this group ; length 
of sella 2*8 mm. ; width at base 1*8 mm., at summit 1*7 mm. 
The lancet is, considering the small size of the Bat, remaikably 
long (4 mm.), with the lateral margins almost straightly converging 
towards the tip; it recalls the lancet of Rh,midas and hippo- 
siderns (with which species Rh, gracilis has no very close 
affinity). 

The tail is extremely short (13*5 mm.), shoi*ter than the lower 
leg. Plagiopatagium inserted a trifle above the ankle. 

Tlie colour (a little faded in alcohol) has probably been leather 
like that of Rh, lepUhts, 

Shdl, Quite* of the 7n«ymr-type. 

Deniiiion (one skull), p^ external, p^ and p^ distinctly separated, 
p^ in row ; cusp extremely minute (unworn). 

Measurements, On p. 1 32. 

Type, 2 alcohol). Malabar Coast. Purchased. Brit. 

Mus. no. 73.4.16.2. 

21. Rjjinolopjius sunDAnius Blyth. 

Rhinolophus subbadius Blyth, J. A* S. B. xiii. pt. i. no. 150 
(June 1844) p. 486. 

Rhinohplms garoensis Dobson, J. A. ♦S. B. xli. pt. ii. no. 4 
(Dec. 22, 1872) p. 337; id., Mon. Asiat. Chir. (1876) p. 48, text- 
figs. a c; id., Cat. Chir. Bnt. Mus. (1878) p. 115. 

* I hftve pxfiiniurd u parutype of Gerrit S. Miller 8 Jib. ntinutus (Proc. Wash. 
Acad. Bci. 1900, p. 23o), tbe type of which is from the Anamhas IclauuH. It is nn 
olfiihoot of the 7»fnor-t>pe, hut undoubtedly a distinct species, difiering from 
Rh, minor (from Datjeeling) in having the brain-case decidedly higher in front, 
giving the skull, in side view, a very characteristic outline. The name **minuptg** 
IS, however, preoccupied by Monta^i’s ** VosperHHo minutns,"' which is the British 
form of Rh, hipposiaems. Mr. Miller w0l rename the Anamhas species. 

PROO. ZOOL. Soc.— 1905, VoL. II, No,.IX. 9 
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IHcignoeis, Subbadkis-type (cf. p. 123). The smallest species in 
the genus : foi'earm 34*2 mm. 

Details, The very characteristic shape of the connecting process, 
formed as a long, sharply pointed, slightly curved “ honi,” pre- 
vents the confusion of this (and the next-following) species with 
any of the foregoing forms. Also the shape of the lancet is 
peculiar : short, broad, almost as an equilateial triangle ; but 1 
doubt that this character, in a large series, will prove to be quite 
as safe a guide for the discrimination of the species as the shape of 
the connec^ting piocess ; there is, in all species of lihinolojyhm^ a 
little more individual vaiiation in the lancet than in other parts 
of the nose-leaves. The sella is, essentially, of tlu* wrmor-tyjx^ 
(not as in much broader at base than at summit ; below 

the constriction the margins are almost parallel, above the con 
striction slightly converging ; the summit so^ne what more subacute * 
than in any of the foregoing species ; ti]) of sella bent forwards. 

Plagiopatagium inserted a trifle above the ankle. 

The colour (a little faded) is probably not veiy diftereiit from 
that of Rh, lepidus, 

tSkuU. Unknown. 1 have seen a small fragment only ; it seems 
to be of the mhuyr-type. 

Dentition (one example), pj, external. Pj, and p^ in conbiet. p“ 
in row ; cusp small, but distinct. 

Measurements, On p. 132. 

Distribution, Nepal (type locality). Garo Kills t. (The only 
example of this species in the British Museum is without exact 
indication of locality.) 

Technical name, Hodgson ^s Vespertilio sifbhadia ” (J. A. S. B. 
X. pt. ii. (Nov. 1841) p. 908), from the ‘‘Central Region of tJie 
Himalayas,” is a iiomen nudum (no word of description). The 
head of this Bat is figured in his unpublished drawings (jd. 8. 
fig. 3) ; it is not a Rhinolophus, but a Ilipposiderus^ probably 
H, bicolor or an allied form. 

* I emphasise this peculiarity (and, on the whole, enter into a detailed description 
of the sella), because it is this “ patWii " of sella which has been carried to an 
extreme in some of the Ethiopian and W. Pahearctic repres(*ntativesof thetf«6ft«di«/f- 
typo {Rh. cmpiLsa and hlasii; cf, the “Ooneral lleinarks,’’ pjj. 13a-37). 

f In Dobson’s ‘ Monograph * and ‘Catalogue ’ (I. s. c.) Ith.paroemis (= snhbaditm) 
is recorded from Masuri. The species is very likely to occur there, only it must 
he said that till now there is no proof. Its allege<l ot;curreiice in Masuri can be 
traced back to two examples in the British Museum (Capt. Hutton) identified by 
Dobson with Rh, garoensin. They are, however, Rh. monticoia^ differing in all im- 
portant points (process, lancet, size) from his own onginal description of garoensis. 
Quite as in the case of Rh. petersi : as Dobson hud no longer access to the tyjie, lie 
lost the precise idea of it. Still later (Hep, Brit. Assoc. 1880, pp. 176-70) he gave up 
the separation of Rh, garoensis as a distinct species, and then w'o arrive at the stage 
wdien all small Indian and E. Palaiarctic Rhinolophi with a projt'cting proct*8s were 
called Rh. minor i irresjiectivu of ditierences in the skull, the process, the sella, lancet, 
general size, and geographical habitat. What led Dobson to this conclusion was 
the fact that the position of the lower pa varies in individuals from the same locality 
(w^hich, however, also is the case in all the more primitive species of the nimplex group, 
as high up in the series as Rh, and he was quite right in arguing that, from an 

exclusively taxonomic point of view, this character had no value ; but he overlook^ 
the other and more important characters by which the members of his composite 
species difier from each other, 
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Bl 3 ^h*s Rh, BvhhadmiB (1844) from Nepal, erroneously believed 
by himself to be the same as Hodgson's F. Buhhadia^ is a genuine 
RhinolophuB, The following analysis of the original description 
will imike it evident that it is the species here tinder consideration : 

(1) The connecting process is sbited to be “conspicuously deve- 
loped, and pointed ” ; one of the chief characters of Buhhadiua, 

(2) The lancet is but “ slightly emarginated towards the point " ; 
also one of its principal characters ; for the salient point in the 
sentence is the word “ slightly,” as pr oved by a comparison with the 
immediately subse<|nent description of lepidm^ in which the lancet is 
cfilled “ considerably emarginated towar ds the tip,” (3) Forearm 
“ 1| inches” (34*8 mm.) ; third finger “ 1|^ inches” (47*6 mm.); 
these measurements, as being smaller than in any other species, 
ami like tliose of the individual before me (forearm 34'2, third 
finger 4C‘4 mm.), settle the identification beyond all donlit. 

Rh. Dobson’s Rh. garomsis (1872) is evidently the 

siiimi species as Blyth's Rh. 8t(bha(ln(.8* (to which there is no 
reference in Dobson’s ‘IVlonogmph* or ‘(Catalogue'). The two 
authors empbasiscj the same |>oin1s : -(1) I’^be connec^ting process 
is described Vry Dobson fis “forming air acutely pointed elevation.” 
(2) The lanct‘t is a “ broad, triangular, [jointed process,” or, as he 
says in his ‘ Monogiaph,’ “almost an cfjuilateiYil triangle” ; both of 
these features are the siime as already pointed out by Blyth. (3) The 
Bat is said to be “ prolwibly the smallest known sjiecies of the 
genus,” the forearm measuring only 1*3 in. (33 mm.). (4) Width 

of horse -shoe 0*2 in. ^(5*1 mm.); a very narrow horse-shoe is also 
(diariicteristic of the species (5*5 mm., as measured by myself). 
In the tY[)e of garabnsiB p., is, according to Dobson, in the tooth- 
row; this is of no im[X)rtance for the itlentification ; the jjosition 
of this tooth is “ vacillating ” in the whole lepidus sec.tion. 

22. llllINOLOPIIl’S MONOOEROS, Sp. U. 

Diagtiosis, /Suhh€ulim-ty\w. Larger : forearm, in a 7iot full- 
grovm. example, 38*2 mm. 

Details. Connecting proce&s (toxt-fig. 22 c, on p. 121) and lancet 
as in suhhadins. Horse-shoe markedly broader. General size 
considerably larger. Tail projxirtionately longer. 

The ty])e, and only sjiecimen known to me, is not full-grown 
(supraoi’bita.1 crests .still septirate<l posteriorly ; no saggital crest ; 
metacar[>als far fi*om having actpiired their full lengtli). In the 
table p. 132 I give only those measurements which may be of 
some use for comparison with Rh, suhbadius, 

De^ititiMi. oxtcunal. p.^ and p^ in contact, p* in row ; cusp 
very minute. 

Tyyye, $ juv. (in alcohol). Baksa, Formosa ; June 5th, 1893. 
Collected by Mr. P. A. Holst. Presented by Henry Seebohm, 
Es([. Brit. Mus. no. 94.2.4.1. 

* This vi«w waK held by the late Ibr. Blanford, who, however, put the names 
down as synonyms of Mh. minor (J. A. 8. B. Ivii. pt. ii. no, 3 (1888) p. 263; Fauna 
Brit. Ind., Mamm.. pt. ii. (1891) p. 277). 

9 ^^ 
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Measurements of Rh. gracilis, subbodius, a/tid monoceros. 


jiZA. gracilis, 

i ? lul. 

T> j)c. 

Jth. mhhadivs. 

(?ad. 

lih. monoceros. 

9 juv. 
Typo. 

1 

1 

mm. 

mm. 

mm. 

Earn, 

157 

11-6 


„ jrreatest broadtli .. 

11 

11*2 


Nose-leaves, total length 

11*2 

10 


„ brcadtli of horsc-slioe 

(t*2 

6‘5 

({•5 

Forearm 

36*2 

;U’2 

38-2 

3rd metacarpal . 

25 

24-8 


m.» . 

07 

08 

11-2 

111.2 

12 

11-8 


Itk metacarpal 

20*5 

25 


IV.i 

77 

7-2 

8-8 

1V.2 

H-8 

87 


5th metacarpal 

2«*6 

25 


V.i . 

8*3 

7‘8 

0-2 

V.2 . 

0*2 

87 

j 

Tail . 

13-6 

14 

1 17'8 

Lower leg 

14-8 

1 IS 

10*5 

Foot .... 

8 

7-s 


Skull, total length . 

157 



„ mastoid width . . 

77 



„ width of brain-case 

7 



„ zygomatic width . . 

77 : 



„ supraorbital length 

4*2 



„ width of nasal swellings ... I 

1 4-2 

^ 1 


Mandible, length 

1 i 

10*2 


Upper teeth 

6 1 

t; 


j Lower teeth 

f 6-3 

0*2 



23. Riiixolophus acuminatus Peters. 

Diagnosis, Connecting process of the Upidns tyi^, Sella 
parallel-margined. Forearm 47-51 mm. 

Details, 'J'his species, together with Dh, snmatran us and calypso 
described below, form a small, well-marked section of the lepidiis 
group, which might conveniently be termed the acnminatus 
section, confined to Java, Lombok, Sumatra, and Engaiio, 
and differing from all the foregoing species: — (1) in being 
very much larger ; Rh, leihdas is in size like a Rh, hipposiderus ; 
Rh, snmatranus like a small Rh, ferrum-equinuni \ (2) in being 
a trifle more advanced in dentition : there seems to bo no 
vacillation’^ in the f)Osition of pg. 

Sella in Rh, acnminatus practically parallel-margined ; on very 
close examination an extremely faint indication of an expansion 
below the middle can be tiuced. Lancet strongly hastate. 

The rest of the nose-leaves, the mental gi’ooves, the ears, the 
wing-structure, the length of the tail, and the inseiiion of the 
plagiopatagium (on the ankle, or slightly above or below) as in 
Rh, lepidas. 
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SkidL 'Very much larger than in lepidm. Thei'e is no essential 
difference in the shape 

Dentition (two skulls), p, external, p^ and p^ (juite, or 
almost, ill contact, p* in row ; a minute cusp, pointing 
inwards. 

MecmiremenU. On p. 134. 

Geographical races. There are two forms of Rh, acuminatns^ 
differing in size and in geographical habitat. 

23 a. Riiixouinius acuminatus Peters, typicus. 

Rhinolophns acmninatas Peters, MB. Akad. Berlin, 1871, 
p. 308 ; Dobson, Oat. Chir. Brit. Mns. (1878) p. 113. 

Rhinolophns petersi (partim, nec Dobson 1872 et 1880) Dobson, 
op. cit. (1878) p. 114. 

Diagnosis, Largm* : forearm 50*5-51 mm. 

(hilonr, (1) Dark phase: S ad., skin; teeth unworn. As 
Rh, refnlgens, 

(2) lliisset phase : J ad., in alcohol, unfaded ; teeth umvoi'ii. 
“ Oinnamon-rufous ” alK»\'e ; base of haiis of the same colour ; 
under side lighter. 

Distrihntion, Java. 

23 h, llllLNOLOPflUS ACUMINATUS AUDAX, subsp. n. 

Diagnosis, Smaller : forearm 47 49*5 mm. 

Colour, Two adult females, in alcohol, unfaded ; teeth unworn, 
or worn. As Rh, refnlgem. 

Type, 5 ad. (in alcohol). Lomliok. Collected by A. Everett, 
Esq. Brit. Mns. no. 97.4.18.16. 

Remarks, This form ought perhajKS to he sejKanited specifically 
from Rh. acnmhiatns. The mandible is markedly shoitei*, the 
teeth a trifle smaller, the mistil swellings slightly narrower, the 
geogiuphical habitiit quite isolated from that of Rh, cecmninain^s. 
But the Bali form, still unknown, may perhaps connect them 
together. 

24. RllINOLOPlIUS SUMATUAXUS, Sp. 11. 

Rhinolophns petersi (non Dobson 1872 et 1878) Dobson, P. Z. 8. 
1880, p. 462 (specimen examined). 

Diagnosis, Acnminatm section, but sella very distinctly 
exiuinded below the middle. Width of horse- shoe 8*3 mm. 
Forearm 51 -51*2 mm. 

Details, Chief chanw^ters : — (1) coinjiaml wdth acaminatus : the 
very different shape of the sella, as described above ; w idth at kise, 
at expansion, and at summit : 2, 2*4, and 1*7 mm. ; (2) compaiod 
with calypso : the mueli uanower 1101 * 80 - 81100 . 

Colour, cf ad., in alcohol, unfaded ; teeth unworn. Upper 

* The skull of tho8i>ecioH of the aeuminatus section is much like that of Rh^roiuri. 
It can, however, always be dittcriminaictl by the broader nasal swellings. The 
mandible is, proportionately, longer. 
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side darker than “ mars-brown,” lighter than “bumt-umber” ; 
base of hairs scarcely diffeiing in colour ; under side russet.” 
This looks like an intermediate stage between a “ dark phase ” and 
a “russet phase.” A second specimen (Gottingen Museum) is, 
however, quite of the same colour. 

Sknlh As in Rh. aoimimtihs. 

Dentition (one skull), p, external, p^ and p^ quite in contact, 
p^ in row; a minute cusp, pointing inwards. The interspace 
between the upper canine and p* is narrower than in aciminahis. 
Measurements. Below. 

Type. S ftd. (in alcohol). Lower Langkat, Sumatra ; 1898. 
Presented by Herr Gustav Schneider. Brit. Mus. no. 4.4. 1.1. 

25. Riiinolophus calypso, sp. ii. (Plate TV. fig. 1 9 a, 6, <;.) 

Rhindophns affinis (non Horsf.) Thomas, Ann. Mus. Civ. Genova 
(2) xiv. (1894) p. 108. 

Diagnosis. Similar to Rh. s'umatrantis, but horse-shoe much 
broader : 10*2 mm. ; ears longer and mucli broader. Forearm 
52-52*3 mm. 

Measurements o/Rli. aciiminatus, sumatianus, and calypso. 



1 

1 

Hh. acumhiatus. 


Rh. 8tmn> 
trams. 

1 Rh, califpso. 

1 

I 

1 

f. tifpica. 

audax. 






2 sjiecimcns, 

2 specimens, 

2 specimens, 

' 2 s]x‘ennens, 


1 skull. 

1 skull. 

1 hIuII. 

1 i skull. 


Mill. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 


mm. 

mm. 

min. 

mm. 

' min. 

mill. 

' mm. 

inni. 

, Earn, Ieni;th 

18*0 


18 

19 

187 

19 

19*5 

21*6 

„ ^?reate,st breadth 

14 


14 

14*5 

14*3 

14*3 

16*3 

KI'H 

! Nose*Iettves, toUU Ieiij;tli 

14 


14 

14*8 

U 

IH 

, 16 

16'8 

„ breadth of horse-shoe 

8*2 


8*1 

82 

8*2 

8*3 

, 10*2 

10*2 

Forearm 

50-6 

61 

47 

*J4)’5 

61 

61*2 

1 

62;5 

3rd inetacariml 

35’8 

36*5 

33*7 

36*2 

36*2 

3(VH 

i 

38*3 

II U 

16-2 

16-2 

15 

15 

16*2 

nra 


LV8 1 

,III.!^.. , . 

10*8 

20*7 

17*6 

20 

20 

21 

20*9 

' 

4th metacarpal. . . 

37*4 

38*7 

36*1 

38*3 

37*2 

38 

38*2 

393 ; 

IV.i 

11*2 

11*8 

9*7 

10*6 

11 

117 

' li)*3 

10*8 ' 

1V.2 

13 


12 

13 

13 

13*6 

1 12*8 

13*8 ' 

6tb metacarpal, 

37*7 

387 

36 

38*8 

37*6 

38*3 

1 38*2 

39‘3 ! 

V.» 

12*6 

12*8 

11*5 

11*8 

■ 12*2 

12*7 

! 11*8 

11*8 : 

V.2 

18*0 


13 

13*6 

1 137 

14*6 

' 12*8 

13*8 , 

Tail 

25 


217 

23*5 

25*2 

26*6 

: 24*7 

26*6 1 

Lower leg 

22*2 

23 

21 

2V7 

22*6 

22*6 

' 22*6 

23*2 

Foot 

11*8 


10*8 

11 

10*8 

11 

10*3 

11 1 

Skull, total length 

I 

... 


21*2 



21*6 


„ mastoid width 




10 



10*2 


„ width of brain-case 




9*8 



0*2 


„ zygomatic \iidth 


11*4 


11*2 



10*9 


„ supraorbital length 


5 


6*3 

!, 

6 

6*4 


„ width of nasal swellings ... . 


6*2 


6 


6*2 

; 6*8 


Mandible, length 


16 


14*8 


15*8 

i 16*2 


Upper teeth 


8*8 


8*2 


8*8 

! 8*7 

1 

Lower teeth 


9*6 


9 

1 

1 

1 

9*6 

9*2 

... 
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Oolovr. S and J ad., in alcohol, unfaded ; teeth unworn. 
Afj Rh, reftdyena, 

RkuU, As in Rh. smnatranus, butmaxillar width, across the 
antero-external corners of in^, narrower (8*1 mm., as against 8*6 
in Rh, sitjTnatra'ima), 

Dentition. Essentially as in Rh. smnatranus^ but the interspiicc 
between the upper canine and p^ broader ; p^ and p^ not quite in 
conbrct. 

Type. (S ad. (in alcohol). Kifa Juc, Engano. Collected by 
Dr. E. Modigliani. Presented by Marquis G. Doria. Brit. Mus. 
no. 94.1.7.3. 

General Remarks (m the Rliinolophus lepidus Grouj). 

The ancestral species. — I'he ancestoi*s of the siniplex and lepidns 
groups were veiy closely relatcfl. The Litter had a projecting 
connecting process, a slightly smaller skull and teeth. But the 
general shape of the skull, the dentition, the nose-leaves, apart 
from the process and a very slight diflerence in the shape of the 
sella, the eai*s, the vnug-slrudure, the length of the tail, and, we 
might even ssiy, probably the size, were either identical or ex- 
tremely similar in l)oth of these extinct Bats. 

The place of origin. — ^^riiere can scarcely be any doubt that 
the lepidus group originated mueli hirther westw^ards than the 
simplex group. If we regard Jaj>an as a continental group of 
islands, and put aside Java, on account of its peculiar geological 
history, we still fitid, not only the most primitive, but in fact aU 
the B[)ecies of the hpidue section on the Continent, It is only 
the acuminatV'S section which luis spread over the adjacjent larger 
islands, one of wliich (Humatm) has comparatively recently been con- 
tinental, while another (Java), probably in a moie remote period, 
seems to ha\'e been conneijted with some part or other of fndo- 
Ohina ; and only one form, still so closely related to the Java 
speck's as hardly to be specilically (liilerent, has found its way so 
far eastwards as Lombok. The hypothesis, theieforo, cannot be 
called unfounded, that of the tiro ancestral species, the ancient 

simplex” and the ancient lepidus,” the fo7*mer was Eastern in 
range (Austro- Iiido* Malayan), thx latter Western (Oriental). 

Differentiation'*^ . — From a systematic point of view 1 found it 
convenient to divide the lepidus section into three “ types ” ; 1 
think that, phylogenetically sjK^aking, thei*e ai-e two only : the 
lepidus and the minor type. The former, as coming nearest to 
simplex in the proportionate size of the skull and teeth, is, 
pi'obably, the more pnmitive ; it is now' distributed over the 
Indian Peninsula {lepidics), the Himalayas {monticola), and Malacca 
{refidgens). The latter, the minor-ty\vSy has spread from the 
Hiiiuilayas {jninor) eastwards through S. China to Japan iporntUns ) ; 
it is represented on the now quite isolated Anamb^ Islaruls 
(“ mimUm '*) ; its occurrence in Java is not surprising, considering 

* Compare the diagimm on p. 188. 
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the faunistic attinities of that island ; and it has established itself 
on the western coast of the Indian Peninsula {gracUia), I have 
but very little doubt that now, when attentioji 1ms been called to 
the difierences of all these forms of the /yn“;mr-type, it will be 
found also in other parts of the Tn<lian Peninsula. 

If any inference c^in bo drawn from fragments of a skull and 
the external chaivacters, the 8ithhadius-\>y\:n^ would !ip])ear to be 
an oftshoot of the : already in minor and cornutm 

the process is a litth* sharper-pointed than in lepnlns; in mhhadivs 
and monoceroH this tendency is carried much furthei*. 

The skull of the species of the mmninains section (Java- 
Lombok, Sumatra Engano) is of the le])l(ht8-iy\)Q^\ the jn’ocass 
too ; the coloui* remarkably like that of rfifalgens. This leads me 
to suppose that acnniinatus and its allies {snmatrannay calypso) 
are scarcely more than giant i‘epresentati\ es of the /( 7 ^/(^a#j-type. 

It is the sHhh(ulius-tyj} 0 . which, fiom a- zoogeogi‘aphical point 
of view, is by far the u'ost/ interesting : it has spimd southwest- 
wards over a vast part of the Ethiopian Region, and westwards 
over the Moditerranean countries:— 

(1) The (??a^?^8tt-typo.~ R?i, empnsa,‘^ and bhml have })rogressed 
further on the way already indicate<l by A7/. snhhadlus. They 
have the small skull and the small teeth chaincteristic of minor- 
subhadins ; in the shape of the skull there is no essential difterencc* ; 
tJiS dentition is identically the same ; the })rocess is that of a snb- 
badins; t/ie sella is deltoid, that is: the tendency, in the snblHfdiiLs- 
sella (as emphasised above), towards assuming a subacute summit 
hits been further developed ; and we still see the constriction at 
tJie middU of the sella. But enqmsa and blasU aie (as always the 
Ethiopian and W. PahvaiT.tic s])eeies) in several points more highly 
developed : 111.- is lengthened (about, or inoi*e than, 1 1 the length 
of Illb); also IV'.^ is very mueli longer (not far fix>m twice the 
length of lYb). Rh, emptmc is, however, an inhabitant of Nyasji- 
land, far S. of the Equator, Rh, blasii of the Meditermnean 
Subregion ; thus, the two exti*emely closely allied species are 
iK)W separated by an enormous tract, where no relative appears 
to occur. As we now know that they are descendants of the 
Oriental snhbadius-ty^e, the explanation seems to be quite clear : 
one branch spread south westwards, into the Ethiopian Region, 
and developed into Rh, emp'osa (slightly more jnimitive dentition ; 
shoi*ter ears, broader horse-shoe); another w^estwmi’ds into the 
Mediterranean countries, Rh, blasii. There is an instructive fact 
connected with these two Bats : 1 believe them to be compara- 
tively recent intruders into their areas ; Rh, empma, is known 
from one specimen only, from the very East of Tropical Africa ; 
Rh,, blasii is much more common in the Eastern Mediterranean 
tract, and still it does not seem to have reached Spain t. 

* Andersen, Ann. A Mag. Nat. Hist. (7) xiv. (1904.) p. 378 (there is a misprint on 
p. 380 : the length of the mandible is 12*1, not 13*1 mm.). 

t Not recorded in Cabrera Latoire’s “Quirdpteros de Espafia,” Mem. Soc. Espan. 
Hist. Nat. ii. (1904). I am also not satisfied that there is any reliable record from 
the African coast of the Mediterranean. 
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(2) The landeri-ett/ryale type. — The Ethiopian Rh, Imuleri 
(Fernando Po, Gal)oon), Rh, lohatm (Lower Zambesi to Mom bam), 
and Rh» doh807ii* (Kordofan) have the small skull and the small 
teeth characteristic of ^ninor-suhhffdms \ the same shape of the 
skull ; the same deiUition (no vacillation in the position of p^) ; 
the process is that of a avhhadins. In so far there is no difference 
at all between this section and the former (empKsa-hlam), But 
in the sluipe of the sella and in a certain peculiiirity in the wing- 
structure they have taken a cxnirse of their own : -We have seen, 
in the simplex group, a progreKsive development fi*om a sella 
constricted at the middle, through a parallel -margined stiige, to 
a pand unite sella; we have seen in the lepidus group, too, the 
constricted sella (^nivor) modified into the parallel- margined 
{grmilis ) ; the Ethiopian sjyecies luu'e under considei ation represeMt 
the third and Jin<d stage ^ the pandnrale sella. In addition to this : 
in all of them IV.’ is pec aliarly shortened: less than (extremely 
rarely, as a slight individual atavism, (Mjual to) half the length 
of JV‘. As in Eh. empasa and hlasii. 111.'^ is lengthened. 

Rh. eaxyah^ from the Meditermnean Bubregion, is so extremely 
closely allied t>o the above-named Ethiopian s|>e(‘ies that it shares 
with them all essential diameters (even the hiyhhf peetdiar 
shortening of \Y with one exception : it has retained the parallel- 
margi neA sella . 

Nummary . — When discussing the abilities of the Ethiopian 
species of the Rh. simplex group (above, pp. 117-20), T arrived 
at the conclusion th.at they are undoubtedly derived from 
Orient^td types, ami that, most probably, the ancestral species 
have spimd directly from South Asia into the Ethiopian Region. 
As will be observed fi’om this, ji study of the Ethiopian repi*e- 
sentatives of the Rh. lepidus group leads to quite the same 
lesult : they have their closest known allies in the Oriental 
Region, but they are, without exception, considerably moi'e 
highly developed than any of their Oriental relatives. Bats of 
the «a7>6a/ims-type have evidently spread from some part of 
South Asia south westwards into the Ethiopian Region (ernpusa ; 
lanAeri, lohatus, dobsoni), and westwards over the Mediterraneiin 
countries (blasii; enryale). Of all the species of the Rh. lepidm 
gi'oup only one has found its way to Low^er Egypt, Rh. euryale. 
Jt is a species exclusively Mediteriiinean in range, and unusually 
liable to differentiation into slightly <lifiering locfil forms t. 
Its pi’esence in Lower Egypt is easily explained by invasion 
from the adjacent Asiatic cojist of the Mediterranean, where it 
is very common (specimens from Tjower Egypt are indistiiiguLsh- 
able from the Palestine form, Rh. e,jiidaictt8)t> 

* Thomas, Aim. & Mag. Nut. Hist. (7) xiv. (1904) p. 166. 

t Andoi*seii and Matschie, ** Uebor oiuigofoo^phische Formeu dor Untorgaituug 
JSur^atus^ (SB. Ges. nnturf. Fr. Berlin, 1904, pp. 71-83). 

J Although it is beyond the strict limits of the present jiapor, 1 propose to 
a few words on the remaining Bthiopiau species of the genus The athiops section 
{Rh. hUdebrandU^ MAfkmhaiut) aro very closelv related to the Hima- 

layan Rh* maerotiit but much more highly develops in the dentition, the wing- 
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The probable affinities and phytogeny of the principal forms of 
the Rh, lepidtis group are expressed in the subjoined diagram 
(Ethiopian types marked with an asterisk) : — 

eurj^ah. 

^ lander 

* c,«pum-tyvi~. group.) 


suibadius-tyiHi. 

I 

I 

wt/wr-type. 

aeuminatHS’t} po. 



Q — eroiii).) 

111. The Rij/aolopj/cs midas (Uioup. 

J)i(ig)hosis. Ooelileae large, making the basioccapital, between 
them, extremely nariow (linear). Postorioi* connecting proc(‘8S 
very low and rounded off. 

26. Ruinolophus mjdas, sp. n. (Plate IV. fig. 20 a, />, r*, d.) 

Uicignosis, Bella almost deltoid, .summit rounded. Forearm 
37*7 mm. 

Details, Horse-shoe as broad as the upper lip ; no ‘‘ tooth ” on 
the sides of the median notch; no crenulation of the Ixmler. 
Lateral margins of sella converging from base to tip ; bretidth 
at bfuse (2*3 mm.) much more than half the veitiwil height of the 
sella (3*5 mm.) ; a very slight (rather etisily ovei'looked) constriction 
at the middle; summit rounded (breadth 1*6 mm.). Oonnecd/i ng 
process very low, and broadly rounded off. Lancet long (4 mm.) 
and cuneate. One mental groove only. 

Ears a little longer than in minor ^ outer maigin immediately 
below the tip somewhat more emarginate; tip more distinctly 
pointed. 

Wing-structure, compared with that of minor ^ considembly 

Htructure, and the mental grooves (Anderson, Ann. & Mag. Nat, Hist. (7) vvi. Sept. 
1906, pp. 291-'92). 1th. maclauAi is an Ethiopian representative of the llh. philip- 
pinensiB group, but on a considerably higher stage of development in the same 
respects as the species just named (Id.^ tom. cit. Aug. 1906, pp. 264-66). 

This completes the account, showing that all the Ethiojpian BhinoU^hi, without 
exertion, are (^Orimtal origin. 



1906.] OF THE OEKUS BHINOLOPHU8. 139 

modified, chiefly in two respects: — (1) third Kmlmarixul is 

shortened ; but at the same time the foui’th me1;4xcari>al has 
remained the longest (as in all primitive species of Mhinolophns ) ; 
(2) and V.^ that is all the distal phalanges, are 

lengthened. Compare the ijible of me-asureinents of Hh, niidas 
and hippoMerm on the one side, with those of minor ^ hpidm^ 
and all their allies on the other (see p. 143). 

Tail leather long, 1| the length of the leg. Plagiopatagium 
inserted on the ankle-joint. 

Colour (somewhat faded in alcohol) probably as light as in 
Rh, hUmi, 

ShM, In all species of Rhmolophus the cochleie are large, 
making a, narrow biisi occipital (compai'e the genus JJipjTosulerus ) ; 
but in Rh, mulas and hipposiderns the j>eculiarity is earned 
to an exti'eme : the cochlem are so much increased in size as to 
reduce the hasioccipital to a linear bridge of hmie ; in some 
individuals (of Rh. hijyposidenis) the cmdilcie ai‘e almost in 
contact. This character alone makes the skull of these two 
species easily distingiiishaVde, at a glance. But in evei*y other 
respwt, in the shape, the size, and the teeth, the skull is so 
excee<lingly like tliat of Rh. minor, that there can scarcely be any 
doubt as to the very close relationship of the minor and midas 
types. 

Dentition. On the minor stage: — p, external. A very narrow 
interspace bt^tween Pj, and p^. p^ quite in row ; a small cusp, 
pointing inwards. Upper ciinine and p^ well sepiiuted. 

Tgpe. $ ad. (in alcohol). Jask, Persian Gulf. Presentel by 
A. Butcher, Esq. Brit. Mus. no. 94.11.16.1. 

R&tnarks. The discovtsry of this highly interesting s]>ecies seems to 
remove all doubt as to the close affinities of mimyr and hipposklerm. 
The sella of midas is intermedhite l^etween that of minor and 
hipposiilerus ; it recalls that of empiisa and blast i, which also 
are modifittitions of the minor-type ; to the peculiarly long and 
cuneate lancet we have a parallel in one of the modifications 
of the 7ninor-type described in this paper, viz. Rh. gracilis. 
The geographical habitat of midas is, too, rather intermediate 
between the Oriental minor and the W. Pahearctic hipposiderus. 

Rh. midas is, of course, readily distinguishable from Rh. 
hipposiderus by the shape of the sella. Idl the width of the 
brain-case, as well as in external dimensions, it is like tlie 
soulhsrn, more primitive form of hipposiderm {Itk. h. minmius). 

27. RniN0U)PHUs hipposiderus Beclist. 

Diagnosis* Sella cuneate; summit pointed. Foimi’m 34*7- 
41 *7 mm. 

Details, Breadth of sella at base never morc, but genemlly less 
than half its vertical height. 

Colour. (1) Younger, but quite full-grcwn individuals; skins; 
Cyprus, S. Carpathians, Switzerland, Very nearly mouse-grey ” 
above; home-shoe pat^ faintly, or not at all, indicated; base 
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of hairs of the upper side and the whole of the under side “ drab- 
grey.” 

(2) Aged individuals ; skins ; Oyi)rus, Malta, liaJearic Islands, 
Switzerland, (lermany. Much browner. Cleneral colour above 
brow’nish “drab,” with some individual variation in the shade of 
the colour : sometimes almost “ wood-brown ” (lightest extreme), 
sometimes with a. tinge of “ Proiit’s brown ” (darkest extreme) ; 
horse-shoe })a.tch indicated, or quite obliteiated ; bai^e of hairs 
“ ecru-di-ah ” ; under side “ ecru-drab,” sometimes with a tendency 
towards “ drab- grey.” 

Sktdl, As in Rh, niidus. 

Dentition, As in minor and midas. In the series of skulls 
examined (20 ; of all races) there is, of course, some vai-iation in 
the position of p^ ; the genend rule is ; p,^ external, p^ and p, 
almost or quite in contact ; on(> extreme : p, (dmost in I'ow 
(one skull), and p., and p^. therefore, well s<‘j)a, rated ; the otluu' 
extreme : p^ not only external, but hair-line (four skulls ; U^eth 
unworn), or disappeared and the alveoli obliterated (two skulls ; 
teeth unworn). 

Disirihntmi, From (lilgit to Ireland ; from the Baltic to 
Sennar. 

Geographiml races. The seiies examined 95 examples, from 
almost the w’hole area occupie<l by the s])('eies (‘uabh'S me lo 
recognise tlii'ce races of Hi), hipjposiderns, 'J'lie lirst tw’o of these 
wx)uld pi*obably he Ciilled distinct species by other zoologists. 

27 a, Rhinolophus niProsiuERUS minimus Heugl. 

Rhbwlo'phiis ininmns lleiiglin, X. Act. Acad. Cics. Leop.-Car. 
xxix. (18()1) p, 6. 

Uliinolo 2 )hn^ hlpposideras minimns Andersen, Ann.ilc Mug. Kat. 
Hist. (7) xiv. (1904) p. 455. 

Diagnosis, Small: fore^irm 34*7-38 mm. 

Details, As lately pointed out by me elsewhere (/. 6*. c.), 
V. Heuglin’s Rh, minitnus, first de.scribed from Keren in Erythrea 
(type in the Stuttgait Museum), is a well-marked geogmphitMil 
race of Rh, hipposideras, dilTin'ing from the Central Eurofiean 
form by its (x)nsiderably smaller size. At the s<imo time J 
mentioned that the British Museum possesses an example from 
Sennar indistinguishable from the type .specimen of miuhnns, 
A subsequent examination of the whole sei’ies of Rh, hipposiderus 
preserved in the British Museum has revealed the rathei* surprising 
tfict that Rh, h, minimtM is by no means confined to Koivn an<l 
Sennar, but generally distribiUed over the Mediterranean Subregion, 

It differs from the Central Eui’opean form in being in every respect 
smaller ; in some respects, as it seems, absolutely smaller, in others 
at least on an average. 1 find the length of the forearm to be 
the best means for a ready discrimination : in minimus, 
34*7-38 mm, ; in the typical form, 39-41*7 mm. For other 
details, cf* the measurements on p. 143. 
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The skull is markedly smaller, the uawil swellings a trifle 
narrower, the teeth slightly smaller. 

I>lstrih%hiion, 32 specimens examined. As it is of some interest 
to have the range of this hithei’to overkxiked form exactly 
determined, I subjoin a list of the localities from wdiich 1 have seen 
examples, together with measurements of the foroiirm ; it might 
l)erhaps lead to further investigatioir : — 

K eren ( 1 , the type *) ; forearm 36*3. Scimar ( 1 ) : 3(5*5. Cyprus 

(0) : 34*7 37*7. ‘Hinyrua(l): 37*5. Malta (8) : 36 37. Middle 
Italy (Ostia 2) : 3r)-7-36*8. Coi*sicjr (1) : 37*7. I faute Savoie aiul 
(Jencwa (2) : 37*7 38. Balearic Islands (7) : 36*2 37*6. Seville f 

(1) : 37*7, Morocco (Tarigiers 1): 37*7. Portugal (Cintia 1): 
36*2. 

Summary of Distribution : — The Mediterranean Subregion, 
HoutheastwaT-ds to Sennar ami Keren. Be it noted : there is no 
record from Egypt (and, x ery likely, it does not occur there : cf, 
remarks on p. i 43). 

Remarks, Jn the whole series of Rh. hipposiderus examined 
(apart from the Britisli specimens, of cours(‘) J have not found 
any indivi<liial which I could not easily refer either to the 
soutluun or the northern form. J have some reason to believe 
that in cerbun ho 7 *<kr districts (e, g, S.W. Switzerland ; pe^dutps also 
Cyprus) the two foi*ms occar together^ perhaps side by side, but 
intermedUUe eminpUs I have ne^er seen. They will probfibly b(» 
found. 

27 h, RinNOLornus nirrosiDEHUs Bechst., typicus. 

Vespertilio Ferrinn egmaam (partim) Schreber, Saugthicre, i. 
(1775) pp. 174, 188, pi. 62 (lower fig. only). 

Vespertilio ego in os (})artini) P. L. S. M idler, Natursvst., Suppl. 
(1776) p. 20. 

Vespertilio Ferro m eqo.inaio^ /3. viioor^ (linelin, Linn, Syst. 
Nat. i. (1788) p. 50. 

Ve.Himrtilio Jlippocrepis {\m'V\m) Sc‘h rank, Fauna Boicii, i, (1798) 
p. 64. 

Vespertilio JJlpposideros Jiechstein, in Pennant's Allg. IJebers. 
viei-fiiss. Thiere, ii. (1800) p. 629, footnote (compare also pp. 615 
and 736). 

Vespertilio hippocrepis Hermann, Obs. Zool. (1804) p. 18. 

Ithioolophos hi-hastatos Ceoflroy St.*Hilaire, 1 )escr. de TEgypte, 
ii. (1812) p. 132; id., Ann. Mus. d'Hist. Nat. xx. (1813) p, 259, 
pi. 5. 

• For tko louii of this specimen 1 am iiulebted to Prof. Dr. Kurt Lampi^rt, Director 
of the Ko.yal Natural History C’abiuct, Stuttgart. The tyjH' is a young, but apparently 
fullgrown, individual. A U othcT oxanudes of hipposiderus^ of all races, of which 1 give 
the inoasuromcnts, are fully adult (distal epiphyw^s of metacarpals ossified). 

t As I have seen only one example fivin Spain, I may mention that of the whole 
series examined by Cabrera iiatorre, for his “ QuiixSpteros de Kspana,” no Siwnish 
s{KM:imen had tho forearm more than 37*6 mm. (Mem. Soc. Kspau. Hist. Nat. ii. 
(19(H) p. 262). f am unacquainted with the JSW. phasma (allit‘d to hipposidenis) 
described by Cabrera in the same paper. 
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Tikhwlophua Jfipposideros var. tppus, aipinus, et paUidvs 
(partim) Koch, Jahrb, Ver. Naturk, Nassau (1862-63) pp. 630™ 
31 * 

Rhtnolophm hipposideros (pu'tiiii) Pieters, MB. Aka<l. Berlin, 
1871, p. 310; Dobson, Cat. (jW. Brit. Mus. (1878) p. 117. 

Rhinolo2>hus hihastatii-s var. Kisnyb'emensi» Daday, Orvos-Term. 
Ertes. X. pt. 3 (1885) p. 274. 

Rhinolophm hippoaideros var. IroiflopMLna Daday, Magy. tud. 
Akad. Ertekez. xvi. pi. 7 (1886) p. 8, figs. 1, 2. 

Rhhiolophm ettri/cde helvetica Bietscher, ViertoljahrsHchr. 
natiirf. Cles. Ziirieh, xlix. (1904) p. 256 t. 

])mguoais. Largt? : forcjtii ni 39 -41*7 inin. 

Distrihfition. 33 specimens have been examined, from the 
following localities : — 

Gilgit(l): forearm 39*8. l^rnii, N.W. Persia (1) : 39*8. Van, 
Armenia (2) : 39*2 39 3. Cyprus (1); 39*6J. N. Bulgaria (1): 39. 
Roinnania (13): 39 41*2. Tj-anssylvania (2): 40 41. S. Car- 
pathnuis (1): 39*3. Hungary (1): 41*7. Schlangenbail (2): 
40 40*1. Sti*assbourg (3): 39-40*1. Tiiiirgau and Vallais (6): 
40*2-41*7. 

Summary of Distribution : -From the (extreme N.W. Himalayas, 
through N.W. Peisia and Armenia, over the whole of Central 
Europe N. of the Balkans ami the Alps. 

27 r. iliiTN’oLOPHUS Hii’PosiDEHUS MiNUTUS Montagii. 

Veaperiilio minatas Montagu, Trans. Jjiun. Soe. ix, (1808) 
p. 162, pi. 18. figs. 7-8. 

Diagnoavi, Forearm 36*3-39 mm. 

Deiaih, English and Iri.sh individuals of Rh hijtposiderifH difter 
from the Central European form in being on an average (and 
nearly always ahsolately) .smaller. The length of the forearm 
varies, in 30 adult sjiecimens from England, Wales ami Ireland, 
l>etween 36*3 and 39 min., the average being 37*6. In other 
words : ilie average sLe of the Jh ithh I’ace is co}isiderahh/ hplom- 
the viinimuin of the typical form ^ ami almost exactly like maxiin nin 
^Hh. h. minimus. 

Distrihtdion . England, Wales, Irelaml §. 

Technical name. Till the close of the 18th century, the two 
Bats now called Rh. ferram-eqnhmm and Rh, hippoaklerns W4u e 

* Koch’s “ varieties ” are scarcely detenniimblo, his clescriptious hoiu}; uttcrl.> > uj^iu* 
ami based upon such characters as are subject to individual variation (»i deju^iident 
on age: var. tyjnts aud alpinus beloiiff* probably, to the (’ejitral KuroiK*an form; 

\ ar. paJUdus sc'eins to be a mixture of this and the southern race. 

t A glance at the measurements in Bretschcr’s pajM^r is sufficient to show that 
what he takes to be “ eine ausgesprocheno Lokalform ” of Rh. euryale is an ordinary, 
typical Rh. hij?mmdern8 ! 

X 1 ought perliaps to mention that this example, the only typical hipponiderua I have 
seen from Cypru'<, is a dealer’s specimen; a Cyprus series collected and presented by 
Miss Dorotiiy M. A. Bate (r/. r. Z. 8. 1903, ii. p. 342) are unquestionably of the 
Mediterranean fonu. 

§ For details, cf. J. E. Kelsall, “ Tlie Distribution in Great Britain of the Lesser 
Horse«shoe Bat,” The Zoologist, xlv. (1887) p. 89. 
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regarded as a large and a small variety of one species. In 1808, 
Montagu pointed out some of their distinctive characters, and 
proposed for the smaller species the name VesperiHio minnim, 
being evidently unaware that the two Bats liad already twice been 
specifict{illy sepamted —by Beclistein in 1800, and by Hermann in 
1804. Montagu’s name, jis being antedated hy hipposiderusy' 
was soon almost completely forgotten (it is not recorded in 
Dobson’s Oat.alogue). The original de8crij)tion of T. minuUis 
being, how^ever, based on English sijecimens, the name is now 
available for the British mce of hipposiderm. 

Remarks, We lue now able to form a much cleai*er idea of the 
))ast history of Rh. hipposid^nis. It originated from a Bat 
allied to Rh, minor, somewhere in Asia, most probably near the 
western iKuxler of (if not within) wlait is now called the Oriental 
llegif)n. From there it spread south westwards into Africa, west- 
wards through the Mediterranean countries to Central Europe 
and the British Islands. There is, to my knowledges no record 
of Rh, hipposidern^ from Egypt ; if this is evidence that it does 
not cK‘cur, and has not occurresl, there, it is at the same time a 

MemaremeiiU o/*Kh. midtis and hipposidevus. 



Rh, midas. 


Rh, hipposidmts. 



S 

Type. 

miHimns, 

32 ‘'pecimens. 
12 sknllit. 

f. tjfpica. 

33 specimens, 
6 nkulK. 

minutus, 

30 specimens, 
2 skulls. 


mm. 

Min. 

mui. 

Max. 

mill. 

Min. 

inm. 

Max. 

mm. 

Min. Max. 
mm. mm. 

Kars, lonjrtli 

17 

U 

16 

15 

16*5 

142 

15*5 

f, brcjwUh 

13 

10 

12 

11*3 

12*8 

111 

11*8 

Nnst^-loiues, total leufftli . 

12*8 

10*6 

12 

11*2 

12*9 

10 

11*8 

„ bmultli of lH)if<f-ali(»o 

7'3 

6 

6*8 

6*6 

7 

6 

6*7 

Foroarin 

377 

31*7 

38 

39 

41*7 

30*3 

39 

.‘b’d uudacarpal 

21-3 

22 2 

25*7 

248 

27-3 

2*2*8 

249 

IIl.i 

11-8 

11 

12*8 

12*7 

14*2 

11*6 

13*2 

III.2 

18-8 

15*7 

19 1 

17*7 

19*7 

16*3 

18*7 

Uh uietacarpal 

37 

26 

29*2 

28 

30*2 

25*7 

29*1 

lY.i 

71 

6*8 

7*8 

7 

8 

6*7 

8 

IV.2 

12 

10*9 

13*2 

12 

141 

11*7 

13*2 

5tb inetararpal 

25-8 

23’o 

27-7 

27*2 

29*7 

247 

28*2 

V.' 

8-9 

7-9 

9*2 

9*1 

10*5 

72 

9*8 

V.2 

12 2 

11-2 

13*8 

12*8 

143 

12*5 

143 


245 

236 

27*7 

26*2 

30*3 

2.V5 

27 

Lowor . 

10*2 

16 

17*8 

17*8 

19*i) 

16*3 

18*5 

Foot 

7*0 

7-2 

7*8 

7*5 

8*5 

7*5 

8*7 

Skull, total 

16‘9 

145 

15*5 

16 

1(5*2 

16 

16 

„ uiaatoid width 

7*1 * 

' 7*2 

7*7 

77 

78 

7*8 

7*8 

„ width of brain-caso 

«-4 1 

• 6*1 

6*5 , 

, 6*8 

68 

6*8 

6*8 

„ zygomatic width .. . 

‘ 7-C . 

: 7*2 

7*9 

■ 7*8 

8 

8 

8 

„ max illar width . 

I 6*8 

t 5*2 

5*3 

; 5*3 

5*5 

5*6 

5*7 

„ supraorbital length 

1 4-5 ■ 

i ^ 

45 

42 

5 

43 

44 

„ width of nasal swelUngK 

I 4-2 

3-7 

'3*8 

, 3 9 

4 

4 

4 

Mandible, length 

10*8 , 

9*5 

10 

10 

10*2 


10*2 

Upper teeth 

6*8 

1 6*2 

5*4 

5*4 

6*7 

5*7 

57 

Lower teeth 

6*3 

5*6 

6*8 

5*8 

6 

i 

5*9 

6 
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proof tliat it did not i*each Erythrea and Sennar from the Mediter- 
ranean, by way of tlie Nile A^alley, hut via the formerly exiating, 
broad land -connection between 8.W. Asia and N.E. Africa. The 
individuals which established themselves in Central Europe, N, 
of the Balkans and the Alj3S, giudually making their way as far 
north as the Baltic, developed into a distinct, lai’ger nice {lih, h, 
ty 2 ncns). The British colony, originally the extreme western off- 
shoot of the larger form, but soon cut off from communication 
with t})(' Continental main stem, also developed into a distinct 
race {Rh. h, wiimtas); it got the not unusual stamp of an island 
form : the smaller size ; ami so it came to occupy, seemivyh/, 
but neither phylogenetically nor geographically, a somewhat 
intermediate position between the noitlu*rn and southern 
races of hijjj^omder'its, between its immediate and its more remote 
progenitoi's. 

It is w’oi*th noticing that Rh, hippoHideriis is distributed over the 
whole of England, occuiring also in seveial places in Ireland, 
wdiereas Rh. ferrtm-efjninnw is confined to the extreme south 
of England, apparently not farther north than Essex, (Gloucester, 
and Pembroke, and has never ivached Ireland. K. luay indicate 
that of these two compaiutively recent immigrants into tin* 
British Islands, Rh, hipponideniH w’as the earlicj* comei*. This 
assumption seians stnuigthened ]>y another fact. On the (Jontineiit 
Rh, hi^yposidoruR goes farther northw^ar<ls and considerably higher 
up on the mountains than fen um eqtdnnm. It is but reasonable 
to suppose that the more hardy species was also the first to make 
its w^ay to England. 


lY. 8 ummaby. 

1. A progiTFsive evolution is pointed out fiom the Ansti’o- 
Malayan Rh. siwpUsr^ through a long seri(\s of Oriental forms, to 
the Western Pal<Tarctic a (iT- 120; resume 
pp. lit)- 120). 

2. A similar chain from the Oriental Rh, lepkhis to the 
Western Palfearctic Rh.Jdami and Rh, euryale (pp, 123-138; 
resume pp. 135-138). 

3. Ibe Western Pala^arctic Rh. hi^qmsiderus has no closer 
known relative than Rh, midas from the coast of the Persian 
Gulf, which again can bo traced back to the Oriental Rh, miuor 
(pp. 138-144). 

4. All the Ethiopian representatives of the genus Rhinolophus 
are of Oiienlal origin (pp. 117-120, 13G-138). 

5. The following 26 forms (14 species and 12 subspecies) are 
described as new, all of them Austro-Malayan, Oriental, or 
Asiatic-Pala?arctic simpdex, p. 76; meyaphyllus monachus^ 
p. 80 ; nanus, p. 82 ; celehemis, p. 83 ; virgo, p. 88 ; nereis, p. 90 ; 
siheno, p. 91 ; rouxi sinicus, p. 98 ; ihomcm, p. 100 ; affinis hima- 
layanus, p. 103; a. tener, p. 103; a, maemrus, p. 103; a. mpe- 
rans, p. 104; a, nesites^ p. 104; a, princeps, p. 106; ferrum- 
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equinum regidus^ p. 112 ; proximus, p. 112 ; monticola, p. 124; 
refulgenSj p. 124; connAim pamilm^ p. 127; graoiliSy p. 129; 
^mnoctroSy p. 131; acamhiatm audaxy p. 133; mniatramcsy 
p. 133; calgpaoy p. 134; midmy p. 138. 

6. The following 10 forms, hitherto usually regarded as iden- 
ticiil with other species, are shown to be distinct species or 
subspecies : — Rh, irnncaim Peters, p. 80 ; horneeyiaia Peters, 
p. 84 ; roiixi Temm., p. 93 ; {femmi-eqidnum) nippon Tetnm,, 
p. 110; (/.) tragatm Hodgs., p. Ill; lepidm Blyth, p. 123; 
cornutm Temm., p, 127 ; 8ubh(ulim Blyth, p. 129 ; {hipposiderm) 
tainimits Heugl., p. 140; (A.) minutm Mont., p. 142. 

7. The following names, hitherto usually regarded as indicative 
of distinct species, are referred to the lists of synonyms : — 
Hh. peiersi Dobson, p. 95; garoetisis Dobson, p. 131. 


KXPLANATION OP THE PLATES. 

Plate III. 

Mhinojophus group; hIcuIIs; front views b other figures b 

Fig. 1. RJi, (p. 70) ; Lombok ; type of the species. Front \ lew. 

2 < 1 , 6, r. Ilfi. megaphffVm f. t^pica (p. 79) ; Cooktown ; ILM. no. 3.8.3.3. 

V pper, lateral, ainl front views. 

3. jRA, nentis (p. 62) ; (.iorain; type. Front view. 

4a, b. Jib. veUhensis (p. 63); Mtuassar; type. Upwr and front views, 
o a, by V. Rh. homeenats f. tjjfpica (p. 84) ; Labuau ; topotypc ; B.M. 

no. 05.5.9.15. Pppev, lateral, and iront views. 

0. Bb. malajfanua (p. 89) ; Biserat ; topotype; B.M. no. 3.2.6.84. Front view'. 
7a, A, e. Rh.ufreia (p. 90); Siantaii, Anambas; type. Tpiier, lateral, and 
front views. 

H rt, b. Rh, siheno (p. 91) ; .Selangor ; topotype ; B.M. no. 98.3.13.2. Latend 
and front \ iews. 

9 a, ft. (•,<?. Rh. rotuvi f. tj/pica (p. 93); Ceylon. Up^ier, lower, lateral, and 
front views. 

JO. Rh. thomaai (p. 100) ; Taho, Karin Hills; topotype; B.M, no. 90.4.7.9. 
rp])er view. 

1 1 a, ft. Rh. uffinh hhnahipmtm (p. 10.3) ; Nepal. Lower and front viewa. 

12. Rh. a. tenet' (]). 10;)) ; Pegu ; type. Cpper view*, 
i;). Rh. a, priucepa (]». lOOl; Lombok; type. Cpper view. 

PLiTE IV. 

Rhinolophus sitnphwy lepiflna, and mida.a groups; skulls; front view's f-, 
all other figures 

Fig. Ha, ft, r, d. J?A. ferrnm-eijumum tragatua (p. Ill); Nepal; one of the 
cotyiM3s, Upper, low'cr, ktei'al, and front views. 

15. Rh,f,pro.v\mm{\y.l\2)'f Gilgit ; tyiie. Upjier view', 

16a, ft, c. ref ul gens (p. 124); Perak; tyjie. Cpper, lateral, and front 

views. 

17 «, ft, c. Rh. cornutna pumitna (p. 127) ; Loo-choo Isl. ; topotype ; B.M. 
no. 2.10.7.2. Upi»er, lateral, and front view's. 

18 o, ft, c. Rk, graeifia (p. 129) ; Malabar coast ; tj-pe. Upper, lateral, and 

front views. 

19 a, ft, e. Rh. caigpao (p. 184) ; Kngauo ; type. Upper, lateral, and front 

views. 

20 a, ft, Cy d. Rk. midfia (p. 188) ; Jask, Persia ; type. Upper, lower, lateral, 

and front views. 


Peoc. Zooh. Soc.— 1905, Vol. II. No. X. 
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4. On Stridnlating Hemiptera of the Subfamily HoUyince, 
with Descriptions of new Genera and new Species. By 
Dr. E. Beroboth, C.M.Z.S., Tammerfors, Finland. 

[Received April 1, 1905.] 

In his paper ‘‘ Ziir Keimtniss der Stridulationsorgaue bei den 
Ehynchoten,” Handlim*h ♦ has described three different kinds of 
stiidulatoiy organs in the Rly-nchota : the prosterna 1 furi'ow of the 
Reduviidte ; the strigose ventral patches of the Division Tetyraria 
of the ScutelleridfiB ; and the, at that time, still incompletely known 
stridnlating apparatus of the Corixidte, of which Kirkaldy t has 
since given us a complete desci*iptioii and a pi-obably cori*ect 
interpretation. There is, however, one gi*oup of Rhpichota in 
which these organs have remained unknown to Handlirsch and 
all other zoologists, except the distinguished systematist St&l, who 
knew them without recognising their function. In his imiwrtant 
paper “ Bidrag till Hemipteremas systematik ” J he states that 
the Pentatomid genera Flatycoris^ Niariiui^ Alphenor^ and (>n~ 
cocoria have the following chamcter in common : “ segmentis ventris 
secundo et tertio latera versus vittji lougitudinali nonnihil curvnta, 
opaca, vix elevata,tninsversimdensi.s8ime subtilissime(|ue strigosa, 
instructis.” Although Gilippm is desci ibed in the same paper, 
Stil seems to have o\’erlooked the fact that this genus possesses 
the same structure, and in the systematic amingement he places 
Oncocoris far apart from the other genein alxive mentioneil. 
In a subsequent memoii‘§ he ascribes the same chantcter to 
Mecidea^ the species of which are mostly African, though it is also 
represented in India and the tempei-ato paiiis of America. Jn a 
thii’d w'orkli, finally, he gives “ventre anterius vitta lateiali 
transversim strigosa. vel l ugosfi instructo to a group of genera 
comprising Mecidea DalL, Platycoris Gucr., Aiamw8tSl, Oncocoris 
Mayr, Gilippiis 8tS,l, Alphenor StSl, and (kiridophthcdm^is Assni, 
{AUocotus Mayr, pra*occ.). Mayr^ has also seen these organs in 
his Oncocoris punctatus^ but simply mentions them as a “ schwache 
Erhcihung,” without having observed that they are strigose. 
That they were not quite unknown to Dallas and Walker, will 
be shown below. Distant** has lately removed Mecidea from the 
Halyinee, placing it together with a part of the genus Niphe Btfll 
(Aenaria Dist. nec StSl) in a division which he names Mecidaria., 
without mentioning the transversely striolated ventral patches of 
Mecidea at all. This is, however, no systematic improvement, 
these two genera scai‘cely having anytliing in common except the 

* Ann. Naturhist. Hofmus. Wien, xv. (1900) pp. 127-141, 
t Entomoloj^st, 1901, p. 9; Journ. Quekett Micr. Club, (2) viii. i)p. 33-16 (1901). 
t (Efv. Vet..Ak. Porh. 1867, pp. 491-660. 

§ Bnnm. Hem. ii. p. 17 (1872V 
J Enum. Hem. v. p. 34 (1876). 

% Beise d. Novara, Hem. p. 46 (1866). 

Bhynch. Brit. India, i. p. 140 (1902V 
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more or less ^‘elongated body.” Berg* has described two new 
genera from the southern parts of ^uth America, FroczeUcm 
and LobepomiSf which he says are allied to the genera Amaurochrmis 
St&l and Oncocoria Mayr ; but judging from the descriptions it 
seems very doubtful whethei* they belong here, the more so as 
A nim(,rochr<yu8 .does not appertain to the Halyin« at all. Distant t 
has also described an African genus, CroUius, which he places 
near Plat^coris, but as nothing is said in the description as to the 
presence or absence of the strigose ventral j)atches, its position is 
uncertain. It is said to have the “ rostrum about reaching the 
anterior coxae ” ; if this be correct, it scarcely belongs to the 
Halyinie. Besides the seven genem referred to this grcup by St&l, 
there is one described genus which appertains to the same group, 
viz. Commins StSl. »StS,l overlooked the striolated ventral patches 
of this genus and therefore incorrectly placed it among the 
Pentatominae s. str., near Chalcocoria Dali, For this division of 
the Hiilyinaj I propose the name Platycoraria ; all its genera,, 
except Mecidea^ are Australian, two of them (O'lMiocoris ami 
Caridophtfuilmna) extending to the Austro- Malayan region (New 
Britain, New Guinea, Timor, Flores, Cemm). 

As Stfilt calls the strigose ventral patches of the Tetymria 
** maculat sirklidatorice,*^ but only speaks of “ vittce strigosce ” in the 
Platycoiaria, it is evident that he did not I’ecognise their true nature 
in the latter division. A close examimition of the ventml patches 
of the Platycoraria shows, however, that they are perfectly 
homologous to the strigose arejis of the Tetyraria. As described 
by Handlirsch, the stridulatory organs of the Tetyraria are made 
up of two different parts — (1) the passive element, consisting of the 
strigose ventral patches ; and (2) the active element, consisting of 
a series of minute wart- shaped tubercles, bearing a subapical 
tooth or bristle and place<l on the inner side of the tibia?. The 
ventral patches are straight and situate on each side of the 
median line of the fouith and fifth segments, sometimes extending 
to the third or sixth segment; they converge behind and the 
striae are arranged longitudinally, being nearly pxrallel to the 
axis of the body. When the insect l>ends the tibia against the 
femur and agixin stretches it, the spinous tubercles of the tibia 
pass acix)S8 the strigose surface of the venter, thus enabling the 
insect, by rapidly I'ejjeating these movements, to proiluce an 
audible sound. In the Platycoraria both the active and the 
passive parts of the stridulatoiy organ show the same structure 
as in the Tetyraria, but the ventral patches are usuall}" comma- 
shaped, a little elevated and placed near the base of the venter, 
beginning with a rather bimd base at the anterior margin of the 
second segment and proceeding, gradually tapering and curved 
inwardly, to the posterior margin of the third (rarely second) 
segment, where they end not far from the median line. Tlio 

* An. Soc. Cieiit. Arg. xxxii. pp. 234 A 286 (IB91). 

t Ann. A Mag. Nat. Hist. (7) vii. p. 21 (1901). 

X Euam. Hem. iil. p. 3 (1873). 
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patches are transversely strigose in the basal part, but the strise 
gradually become more oblique and are often pmctically longi- 
tudinal at the narrow end. From the position of the patches it 
is clear that the tibi«e cannot come in contact with them, aaid the 
active pai*t of the stridulatory organ must be sought for elsewhere. 
I have found it on the inner side of the hind femur, whei’e it 
consists of a number of very small spinous knobs arranged either 
in a single regular row or in two or three irregular ones. They 
are visible under a common pocket-lens, but under a compound 
microswpe they present exactly tlie same structure as the tibial 
spinules of the Tetyiaria. I projxxse to call them spictda 
strichdatoriay The movements of the femur exactly corresjKnid 
to the dilFerent direction of the stria? of the vential patches, these 
stria? being always crossed at a right angle by the sjncala” By 
rubbing the inner side of the femur over the ventral })atch I liave 
experimentally produced a stri<lulating noise. Stil seems to have 
obseived the '^spicula strklnlatoria'' in Platycoria and Niarius^ 
for in his above-quoted paper of 1867 he says they have the 
^‘femonbus posticis intus granulatis.” In his larger work of 
1876 he has omitted to mention it. 

In his revision of the Hemiptem Heteroptera of the British 
Museum, Distant was apparently not satisfied with the state in 
which he left the genus Dictyotm. He says* : JJictyotus requires 
revision ; all the species which Dallas included in his genus do 
not appear to be congeneric.” Without having seen I lallas’s types 
I had myself, in determining some species of this genus, come to 
the same conclusion. In some of his specific descriptions Dallas 
speaks of a curved raised line on each side of the second and 
thiixi segments ” of the venter. Walker has also described his 
Mormidea deter sa as having the “ abdomen be.iejith with a shoii 
curved smooth line on each side near the base.” I ther*efore 
suspected that these particular species Ixdong to the genus 
Oncocoris^ and this supposition has proved to be correct, my 
friend Mr. Distant having at my request kindly re-examined the 
types of the British authors previously refer*red by him to 
Dictyotm. It is therefore necessary to give a ct)m})lete revised 
list of the species of Omocoris, which follows here, and which is 
essentially founded upon the communications received fr-om 
Mr. Distant. 


Okcocoris Mayr. 

Verb, zool.-bot. Ges. Wien, xvi. p. 362 (1866); Reise d. 
[Novara, Hem. p. 44 (1866). 

Dictyotua Dali. List Hem. Brit. Mus. i. p. 139 (pro parte). 
Tarha Walk. Cat. Het. Hem. Bidt. Mus. i. p. 236 (1867). 

1. Oncocoris apicalis Dali. West Austmlia. 

Dictyotita apictdia Dali. List, i. p. 141 (1851). 

• Ann. & Ma^. Nat. Hist. (7) v, p, 388 (1900). 
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2. Oncocoeis ccelebs Fabr. Australia 

Cimex eo&lebs Fabr. Eiit. Syst. iv. p. Ill (1794). 

Oncocoris ctdehs St^l, Hem. Fabr. i. p. 211. 

3. Oncocoeis confinis Dali. Australia. 

Dictyotm conjinis Dali. List, i. p. 143. 

4. Oncocoris betersus Walk. Ceram. 

Monnidea deteraa Walk. Oat. iii. p. 554 (1868). 

Dictyotm detersvfi Dist. Ann. k Mag. Nat. Hist. (7) v. p. 388 

(1900). 

5. Oncocoris dimidiatus Mont. Victoria. 

0. dimidiatm Mont. Bull. *Soc. 8c. Bucarest, xii. p. 291 

(1903). 

0. Oncocoris disc oideus Dali. North Australia. 

Dictyotm discoidem Dali. List, i. p. 144. 

7. Oncocoris favillaoeus Walk. North Australia. 

Tarba favilkvcea Walk. Cat, i. p. 237. 

Dictyotm favillaceus Dist. Ann. k Mag. Nat. Hist. (7) i\ . 
p. 434 (1899). 

8. Oncocoris geniculatus Dali. South Austmlia. 

Dictyotm geMtcidatm l>all. LLst, i. p. 142 ; Dist. 1. c. 
Dictyotm lineaitts Walk. Cat. i. p. 181. 

9. Oncocoris jnsulanvs Bergr. New Britfun. 

0, insidanifs Bergr. Rev. d’Ent. x. p. 202 (1891). 

10. Oncocoris lethikrryi Mont. Australia. 

0. lethierryi Mont. Bull. Soc. Sc. Bucarest, xii. p. 294 (1903). 

11. Oncocoris modestus Horv. New South Wales. 

0, modestns Horv. Term. Fiiz. xxv. p. 601 (1902). 

12. Oncocoris ovalis Bergr., iafraj p. 153. Queensland. 

13. Oncocoris punctatus Mayr. New South Wales. 

0. pHHctatm Mayr, Verh. zool.-bot. Ces. Wien, xvi. p. 362 

(1866) ; Reise <1. Novam, Hem. p. 46, tab. i. fig. 6. 

14. Oncocoris semimarginatus Westw. West Austmlia. 

Pentatonm semi mar ginaia Westw, Cat. Hem. Coll. Hope, i. 

p. 42 (1837). 

Dictyotm semhnarginatm Dist. P. Z. S. 1900, p. 810, 

15. Oncocoris similis Dali. Tasmania. 

Dixtyotm similis Dali. List, i. p. 143 ; Dist. Ann. Mag. Nat. 

Hist. (7) iv. p. 434 (1899). 

Pentatoma irumatida Walk. Cat. ii. p. 311 (1867). 

* Fabricias gives no nearer habitat: I poesees examples of tbe apeciee from 
Queensland. 
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16. Oncocoris subsimilis Mont. Victoria. 

0. mbsimUia Mont. Bull, Soc. Sc. Bucarest, xii. p. 293 (1903). 

17. OxcocoRis TRAXSVERSUS Carp. MuiTay Isl. 

IMctf/otivs transi^ersiis Carp. Proc. Boy. Dublin Soc. vii. 

p. 138, pi. xii. f. 1 (1891). 

18. Oncocoris truncatellus Walk. Australia. 

Eysai'coria truncateUics Walk. Cat. iii. p. 558. 

Dictyotiis trnncntellus Dist. Ann. Mag. Nat. Hist. (7) iv. 
p.‘434 (1899). 

J 9. Oncocoris ventralis Walk. Noi^th Australia. 

Mormidaa ventralis Walk, Cat. iii. p. 555. 

Dktyotns ventralis Dist. Ann. & Mag. Nat. Hist. (7) iv. 
p.'434 (1899). 


The species of Oncocoris are very similar in facies to those of 
Dictyotns, but, apart from the stridulatoiy patches, are easily 
distinguished by having the antenniferous tul)ercles visible from 
above and the metasternal orifice prolonged in a keel. 

Before proceeding to describe some new forms of this group, 
I may remark that in Oncocoris and Commius the ^^spicnla 
striditlatoria^* are aiTanged in a single straight row, whilst in 
Platycoris and Niarius ^hey are placed in two or three irregular 
rows. The other described genera of tlu* group are unknown 
to me. 

Niarius tryuni, sp. n. 

Ovatus, opacus, niger^ siibt Utter sat dense ptcnctiilataSf sn 2 )ra 
cfdlijUis niimitis flavidis conspei^sus^ vitta superiors posteriors 
ei maryine anytisto laterali capitis, hasi kujus subtus, hasi 
articuli primi, tertii quartique antennarmn, rostro {articulo 
ultimo excepto), limbo laterali prothoracis et partis hasalis 
corii, epiplsnris, macula props any id os hasalss et a pice 
scutelli, inacnla ohlemya laterali intvs rotundaia seymentorum 
ahdomhudinm , acetahidis ^^ibusque (annulo anteapicali 
femormti accepto) flavo-ochraceis, venire medio impnnctato, 
dilute piceo, nitido, Articvlus primus antennarum apicem 
capitis hand attinyens, secu'ndus dtiohm tdtimis nnitis 
(squilonyus, tertiu>s et quartus subceque lonyi, Fronotmn 
laieribus leviter sinuatum, Scutelluni apice impimctatum, 
Hemelytra apicem abdominis altinyentia, corio basin seymenti 
sexti connexivi superante, Segmeidum yenitale maris medio 
seymentis tribus preecedentibu^ unitis suhcequHonyum, {Pedes 
postici desunt,) 

Long. cJ 10 rmn* 

Queensland. 

Allied to iV. illuminatus Dist., but in Distant’s species the 
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head, pronotiim, and scutellurn seem to be differently sculptured, 
and there is no annulation to the femoi'a. 

Levexna, gen. nov. 

ikvpvbi longiitidim latiuSy leviter convexuni^ apwe rotm}dalum^ 
margmibus angitste rejlexia^ ante oculoe 7 nagno 8 globoaoa 
einiiatiSf tylo et jugis oiqtie longisy iUo poatice ehvaio, hia 
ant ice valde approximatia, oceUia viajusctdia^ m linea inter 
niargmern poaticimi oculorum ducta poaitia, a linea media 
CQpitia qiuim ab oculia aaltem dnplo et dimidio lo7igym 
diata^itibua^ bnccidia hvjailibna^ rectia ; roatro ooxaa poaticaa 
attingente^ articulo aecundo dttobua apicalibua imitia breviorCy 
tertio quarto lo7igiorey tuberculia antenniferia e avpero 
distingmndia, extva apinvda porrecta armaiia ; a/titennia 
q^andri-ariicidatiay aHicido pi'hno apicem capitia pauUum 
aiipe7*antey aecmulo longisairno, Pro^wtmn medio cap^ 
parnui loiigimy ^naiylnibua lateralihaa antlda aeutia^ leinter 
expUmatia et refexia^ angtdls lateralibua hand p*omintdUy 
anguate rotundatiay wugtdia haaalibua latiaaime rotu7idatiay 
tiui 7 *gi lie baaali recto, ScittMumi po7ie ynediiim leviter amu atum, 
Meaosternmi carinatum, Orijlcia imtaatenudia in rugaan 
inediocrem coutiuuata, Jlemelytra apicem abdo^ninia longe 
Huperantiay corio apicem abdommia aubattmgente ( d ) ^ 

jHitdlo h'eino^'C ( $ ), 7 )ia 7 'gvu/e apicfdi hviaaime ahmaiOy a^igtdo 
apicali acatOy ^nenibrana venia circiter aex hiatrnctay extertortbtM 
irihus furcaiia et pone medium vena traiisverea conjuuctia, 
d he apicem abdomin ia au 2 'mrani€ay sed hemelytria paidlo breviorea. 
Abdomen Ivemelytria haml red rix latiuSy auhtua utrinque prope 
haain ritta atridulaioria curveda uaque ad apixem segm^di 
tertii pertracia inaU'uctumyaegineiU'iaquhique primia ventralibua 
in umre medio ralde rei^'acthy quam laterihua fere triplo 
brerioribus^ aey^nento sexto hujua aexua ^TCr^neignOyprcecedentibtM 
unitia medio longim'ey angidia apicalibua hujua aegmenti hi 
mare latiasirne i^otmidatiSy fere deletiSy margine apicali 9*ectOy 
in femina obtuaiuscidiSy margine apicali late areuato-ainualOy 
segmento geniUdi maria laiiaaimoy angidia apicalibua productiSy 
margine baaali aub segmenio sexto renlrali anhoccuUOy medio 
pi'oceaau ligtdiformi reidicalUer 7'ecurx^o hiairucto. Pedes 
longinacuUy femorihua poaticia rntua apicidia atridxdatoriia 
uniaeriatia imtructia; tibiia mmiibus femoribus aubeequUongiSy 
aitperne sulcatia; tarsia triartiadatisy articido prhm taraorum 
poaticorum incraaaato, 

I'bia I'emarkable genus is to \\e placed nejir Co^nmiua St&l, but 
is at once distinguished by the four-jointed antennie, the very 
long hemelytin, and the enormouiMy developed sixth ventral and 
genital segments in the male. The considerable lengthy of the 
hemelytra is probably due to the. necessity for preserving the 
inner of the reiy wide and open male genital segment fi'om 
injury. 
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Levenna salax, sp, n. 

Supra nigevy sat demse st fortitei' pnnctaUiSy linm lougitudinali • 
media plus mmmve disthicta verticisy vittavel Unealongitudinali 
media interdmn medio late interrupta pronoti hvjusque limbo 
laterali ah avgidis apicalihns ultra medium interdnmqne 
etiam margine postico, macula parva ad angulos hasalesy 
macidis dirnhus mediis maguitndine rariahilihns fasciaque 
suhapicali scutelliy fascia corii ah angulo apicali intern o ad 
margin em costalem ducia ihiqiie dilatata seymentisqtie C07ineaivi 
hasi JlaviSy 7'emote fusco-]mnctatiSy renis ^nemhrance jn^fesertim 
apice scvpe qmllesceniibus. AUe fueco-riolaceai. Caput suhtus 
cum ro8t7'o et antennis tfiolaceo’-^iigriwij hnccnlis srej^eque 
macula ntrinque adgace^ite flaridis, Pect'us violaceo-^iigrwuy 
limbo laterali prosterni ah apice nlU'a medhnn^ ca^nna media 
et margii^e kiterali mesosterni ac limbo postico metastemiy 
interdum etiam acetahnlis omnibus et proster 770 medioyflavis. 
Abdomen s^ihtus jhiro^testacewn\y disco medio interdnm rufo- 
piceotmcto rel segmento sexto 7nedio macula fusca riotato, lirnho 
laterali ve^itris violaceoy macula quadrata ad angulos hasales 
segmentorum flavida cum disco rentris interdmn co^fuente 
sig^Hito, Pedes nigro- rel fisco-riolacei yfemo^'ihvs qmsterioribus 
interdum basin versus fm^escentibus. Caput suhtus et 2 >ectus 
remote prmictulata, articulo secundo antennarum tertio fere 
dimidio rel saltern teidia parte longimr, tertio et quarto 
suhceque longis, Pt'oiiotum leyngitialme media fere duplo et 
dimidio latiuSy margmihm luleralibns 7'ectis. Abdomen suhtus 
impu'nctatumy apjyendicihus duahns intern is {lateralihus. 
Sharp) segmenti genitalis mar is huge subulatis. 

Long, d 6-7*6 mm,y cum memhr. 8-9*6 7nm, 5 7 8 cum 
memhr, 9*8 mm. 

Queensland; South Australia (Y'orketown). 

CoMMIUS MINOR, Sp. n. 

FlavuSy capite (exceptis hasi subtusy macula ty'iangulari ab hac 
ad tubercala antennife^'a dmta buccidisque), mactdis duabus 
magnis transrersis triangidaribus anticis pronotiy inacula 
mag^ia basali triangulmd scutelli medAmn hujus attingente 
mxMyidaque ejusdeyn ayigusta elo7igata marginali pone msdiwiUy 
Tneso- et metastern 0 vnedio {carvna illius excepta), mactda 
magyia plsuray'v/ruy maculis q^iinque ventralibusy wia nt7'iuque 
8uhlnte7'ali segmeyiti quaidi et qumti et tt7ia magna 7nedia 
segmeiiti sextiy ynaculaque Iransversa 8eg777enti geyiitalm maris 
violascenti- rel viridi’‘€e7\xi8y maculis d^iabus magnis basalihus 
hasi C07itigim pronoti fuscis, heyiielytris Bubpurp7ireofu8ci8y 
opaciSy Uvissime cenescentihusy corio fascia flora inter a7igul7mi 
apicalem hxtemu77i et margiyiem costahm ornxito ; aixtexmlsy 
rostro pedxbusque castaneisy his cenescentihm. Caput 7:ertice 
medio et po7ie juga remote auhtilisaime puxxctulatuixiy jugis 
ohliqxie strigosis, ariimdo secundo axitennax^um priixio plus 
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quam dimidio Imigiore^ tertio secu'iido tertia paii;e loiujiore 
{ceteri demiU). Pronoimn medio capiti subceqnilovguiny 
remotissirm et suMiUsairm pyii'ixctulaium^ marginihis lateralihus 
antwis aubrectis. ScuteUum retnotiaaime et aubtUiaaime, pone 
medium laiera veraua fortma punctidatum, Hemdyira 
apicem abdominia attingentia^ clavo et coHo remote auhtiliier 
jmnctidaiia^ margins apicali kvjua exteriua levisaime awuato, 
Pectm remote pvAictalatnm^ pie aria medio Icevihua, Abdomen 
impunctatuyn, aegmeuto aexto ventrali maria medio aegmeniia 
tribaa antecedentibus unitia cequUongo^ aegmeuto genitali 
maria wargine apicali aegmenti nltimi veniralia jja'allo latiore^ 
appendicihua internia {lateralihus^ falciform ihua,, dilute 

piceia {in elegante longiorihna, nigria). 

Long. 6 mm. 

Queensland. 

Much smaller than C. eUgana Don. and differently coloiire<l, 
with the j)ronotuin much shorter, the hemelytra also shorter, 
the apical margin of the corium much less sinuate near the 
apical angle, and the genital segment of the male much hraadei*. 

Oncocoihs ovalis, sp. n. 

Ovalis^ livido-testaceaa^ 7twdice d^nse aat fortiter nigricunti- 
panctatm^ ^rmtre medio remote panctato^ Umbo late^'ali prosterni 
et venlria i7ti]m7ictato^ articulo ultbno roatri.^ ritta anguata 
sablaie7*aU pa7iUo currata dimidii antici pleurarum , i^mcula 
oblougula ante a7tg7tlos jwaticos p7'oaterm^ meaoaterno medio 
{carina ejccepta)^ inaculu 7nagna tranaversa haafdi veniria^ 
7t\acul<i media aegmeiiti ejna aexti 7nacidaqae jxo*ra ad angulnm 
baaalem ei apicalem spgm€7tt07mm coni^exiri et venUda 7iigrinis. 
Caput ]n'07}oto 7nedio aub(eqailo7igu7n, tylo etjuyisoiqiie long is. 
roatro coxaa postieaa aaperante : {antennce deautU). Pro 7 Wtain 
hngitudbie 7nedia diiplo et dmidio latiuaj 7 nai'ginibus 
lateralibaa aultrectia^ angidia lateralibaa leriaawie efninalis. 
ohtaaia. Scutelhun 7uaculi8 qainque 7niiintia baaalihus et 
sum mo apice i777p7mctatum. Hemelytra apicem abdominis 
auperantia^ co7do areolia aliquot imjninctaiis p7'(edito, nmnlmana 
fuacay7*enis alho-cmei'CLscemtihua. Abdomen hemelyt7da anhceqv*^ 
latum. Pedea macidia qmneiifot^inihua 7ugrinia conaperai. 
femorihua posiicia 7n€dium aegmenti aexti x'eidris paulhnn 
sxfperaiUibua^ apical ia ati'idulaiofdia fusco^ferrugineia. 

Long. J 8 mm, 

Queensland. 

Eurynannus, gen. nov. 

Corpus parvxmiy late h'eriter rotu7}dato-ovale. Caput plan ins- 
ctduiHy dimidio hasali partis aixteocularis aniroratim adxnodum 
a7igmUU0y lateribua obtxmsaimia, com^exisj in iuhermda 
anten/nifera continuo trmtaeimiihuay dunidio epia apicali 
parcdletOy apice late 7*oiU9idaio et 7nedio Uriaaime indaoy 
hterib'ua amtu, jugis tylo hngiorihna et ante kxmc coxitigtiisy 
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ocxdls mimitis, breeissinie stylatisy ocellis perminutis^ ah acfulis 
ac Unea niedia capitis siibceque longe distantibus^ mox pmie 
Uneam inter marginem posterwrem ocnlorum jwtom positis^ 
certice ocuh circiter septuph latiore^ tuberculis antenniferis e 
snpero dlstinyuendis^ a/ntrorsum convergentibus^ apwe extus 
sphiuloso-prodmtis ; aniennis ab ocuUs et ah apice capitis 
subceqne longe imertis, quhique-articvlatis, artieulo prime 
apicem capitis hand attingente, hnccidis humilibm^ rectis ; 
rostra coxas jxosticas panllwni siiperantSy artimdo secundo 
apicalibus duobus subceqiiilongis xinitis patiUo breviore* 
Pronoinxn medio capiti subcequiloxigum, nuirgmibns lateralibus 
anticis leviter rotundedis, antics leviter sinnadis^ margine 
postico rotmuiato^ angulis lateralihm xnx eminidis, obtusis. 
Scutellum submque Imignm ac latum, parte apicedi latiuscfida, 
frenis medium scutelli pauUum snperantibus. Sterna medio 
sulcata; orijicia m rugani lofigiusculam oblique antrorsum 
producta, Hemelytra apicem abdonmiis paxdlmn superantia, 
margine apimli corii levissime sinuato, memhrana paxicvnervL 
Abdomen hemelytris parum latiiis, subtus props basin utrmqxie 
citta stridnlatoria curvaia ad apicem segmenii tertii extensa 
imtrncUnn. Pedes mediocres, femoribus postms intus spiculis 
stridulatoriis uniseriatis instructis, tibiis femoribus sub- 
(squilongis, sup*a sulcatis, tarsis triarticidatis. 

Easily distinguished from Omocoris by the structure of the 
lieiid, the very small subatylated eyes, and the short and broa<l 
body, 

EuRYXANXUS LIPPUS, s]), 11. 

Ochraceus, opacus, sat dense ferrugimo-pnnetatuy {disco ceatris 
tamen remotissime punctata), nhique nuicnlis minntis nigris 
remotissime adspersus, macxda parva nigra ad angxdos basahs 
et apicales segmentorum ahdominalimn noUdus, Caput longi- 
tndine paxdlo latias, r astro apice nigro ; antennis ochraceis, 
articido tertio apice et duobus ulthnis totis dilute ferrugineis, 
artieulo secundo primo dnplo longiore, tertio primo dimulio 
longiore, quarto seewndo subeequilongo, quinta quarto cpquilongo 
vel pauUo hngiore* Pronotmn capite duplo latius, Scutellum 
mox pone medium levissime sinxmtum, Memhrana cinerea, 
macxdis minutis nigris remote conspersa. Abdomen (cf) 
dorso apice arcuato-sinvatum, segmento ventrali sexto apice 
medio snhrecto, latera x^ersm Uvisshm sinuato, medio segmento 
quinta duplo longiore, segmento genitali perpendimlari, ultra 
segmexUnm ultimum abdominals hawl producto. Pedes 
maculis pwmtiformilyus nigris remotissime conspersi, femoribxis 
posticis apicem abdominis attingentibm, spiculis stridulatoriis 
ferxmgineis. 

Long. 6 5’6 mm., lat. 4*3 mm. 

Queensland. 
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5. On the Anatomy of Limicoline Birds ; with special 
Reference to the Correlation of Modifications. By 
P. Chalmers Mitchell, M.A., D.Sc. (Oxon.), 
Secretary to the Society. 

[Received May 16, 1905.] 


(Text-figiires 23-28.) 


In this memoir 1 use the term Limicolae in the sense of 
Gaclow (3) as a major subdivision of the Oi*der Charadriiformes. 
I have dissected examples of the following forms, and whei*e, in 
this paper, I refer to iamily-charactei*s, I must be understoo<i as 
limiting my remarks to the biitls I have myself dissected, unless I 
definitely sbite otheiwise : — 


Sul)order Limicol.e. 
Family Chamdrinhe 


Chionida* 

Glareolidse 

ThincKwida* 

CEdicnemidjv 

Pari’idae 


CJuiroflriits plmnaiis. 
Himantopus nigricollis, 
Vanellm vulgaris, 
GaUina^o cfrlestis, 
Tthy'iicJum caprwsis, 
*Scfilopax rusticola, 

Chun t is alba, 

Ghreola ptmtincola, 
Thinocorus sj)ecies ? 
(Edicnemm scolopax, 
Hydrophasianm chirargus. 


The gi^ater part of the actual dijs>ection wjis completed in 
1902, in continuation of my work on Gruiform Bh'ds (7) ; pressure 
of other <luties has made it impossible to finish it sooner. I am 
indebted to the facilities afforde<l by this Society in the prosectorium 
at the Ganlens for the material, and to my friend Mr. F. E. 
Beddard, F.ll.S., the Society’s Piosector, for much kindly interest. 


Diastataxy in the Limicol.e. 

In the aiTungement of the feathers on the 'wing, all Limicoline 
birds are closely similar. They are diastataxic in the most typical 
form. The condition in Chuntis (Uba ttext*fig. 23, p. 156) may 
serve as an example. Along the edge or the ulna, from the wrist 
towards the elbow, the gi’eat quills with their associated ca\^eiiJS 
are luranged in an orderly series, but after four of these rows, each 
headed by a quill, there is a row from which tlie quill is missing, 
forming the diastataxic gap (text-fig. 23, aj, p. 156). The carpal 
I'emex and covert are pi'esent (C.R., C.O.), the covert, in most cases 
(although not in Chionis)^ being conspicuously larger th^ the 
remex. These two feathers lie closer to the most proximal primary- 
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quill than to the most distal secondary-quill in most Limicolae, 
but the position varies, and that shown in the diagram is more 
primitive. As evidence of their association with the secomiary 
series, there is to be taken into account first the fact that the 
covert crosses the remex as in the secondary rows, not lying distal 
to it as in the primaries, and, secondly, that a plica to 

which I have called attention in other groups (4 and 5), unites the 
carpal remex with the most distal secondaiy remex. 

Text-fig. 23. 



Wiiij^-structure of Chiontm alha. 

Dirtjfram of the distal .secondary quills and co\erts, 
showing the dumtataxic aiTangenieiit. 

S. First secondary. 1*. First priinarj\ x, Diastataxic gap. C.H. Carpal remex. 

C.C. Carpal covert. PI. Plica, binding cari)al covert to first secoi^dary. 

The condition of the wing in the Limicolaj is similar to that 
found in the greater number of the Columbse, but whereas in some 
(Jolumbie (4) the eutiixic condition is found — or, as I have tried 
to show, has l)een attained, — it lim not l>een attained by any of 
the Limicolte. In the Gruiformes, a somewhat incx)herent gi’oup 
certiiinly closely related to the Oharadriiformes, both conditions 
of the wing are present (7). 

Gut-patterns in the Limicolas. 

I have already shown ( 6 ) tliat the pattern of the gut in Limicohe 
is of consideiRble interest. It displays a configiuution which 
differs from the pattern which is archecentric for all birds in a 
fashion similar to the divergence shown by the Gruifcmn birils, 
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and notably different from tliat of the Columba?, or, indeed, of any 
other group except the Lan, The duodenal loop is simple and 
definite (text-figs. 24 and 25, A-B) ; the portion of Meckel’s tract 
proximal to Meekers divei-ticulum (Div.) tends to l>e enlarged in 
such a way that the diverticulum is m)t at the apex of a loop as 
in Columbae or Passeres, but on the distal limb of a loop, which 
is shoit in the forms which are less spetdalised in this respect, 
such as the Ohionidje, Glareolidie, Thinocorida*, CEdicnemidfe, 
and the simple** Clmiudiiidte (such as Numenius and Vandlm\ 


Text dig. 24. 



Diafniim of iutestiiial pattern of JRhyttchaa eapmsis. 

A. Cut proximal end of duodenal loop. H. Distal eud of duodenal loop. 

Div. Mockers diverticulum. C. Origin of cseca. K. Cut eud of rectum at cloaca. 


but which in other Charadriidte and Parridfie (such as Scolopax^ 
Jliniautopm, and Hpdrophaaianus) is elongated and spirally 
twisted. The portion of Meckel’s tract between this and the 
duodenal loop is ill-defined in the simpler foms, but in others 
tends to be thrown into a definite narrow loop. The portion pos- 
terior to the diverticulum is in close relation to the colic caeca, 
which are long in the simpler forms (text-fig. 24, C.), but become 
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almost atrophied in the more specialised types of gut-pattern — 
as, for instance, in ffydrophommms (text-fig. 25, 0.). 

With regard to these two features of their structure, the con- 
ditions of which in Birds genei-ally ai‘e pretty well knowm, the 
position of the Limicolas is easy to define. In wdng-structure they 
are diastataxic, like all but the most specialised Oolumbie, and like 
many of the Oruiformas. In the gut-pattern the}^ are not much 
modified from the arcliecenti‘ic condition, but the modification is 
definite, characteristic, and progi'essive, and, in its simpler form, 

Text -fig. 25. 



Diagrtim of iiite^tiiial pattern of If^drophasifnnts chirurgns 
Lettering as in text-fig. 21. 

similar to that shown by tlie Gruifonnes. In the more specialised 
types the elongation and spiral twisting of a portion of Meckel’s 
diverticulum brings about a superficial resemblance with the 
arrangement in the long-gutted Columbje and Passeres, but the 
morpholo^cal condition is different, {i.s a different portion of 
the intestinal tract is affected. I shall now endeavour to set 
out the chief modifications in muscular anatomy that I have found 
to be of interest in these birds. 

Muscular Anatomy. 

LaUadmus dorai miterwr etjmterior , — The anterior division in all 
these birds is a broad flat muscular strap, without any peculiarities. 
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Its inseiiioii is muscular, and just l>elow that of tlie postei*ior 
division (text-fig. 26, L.A. and 3). The postei-ior division is absent 
in Scohpax, present in the othei*s, and its proximal edge touches 
the distal edge of the anterior division in (EdicntmuB (text-fig. 26, 
L.P. and 4) and llydrophxisianus, but not in the others. In Hydro- 
phmmnuB and (Edicnemus the two muscles are almost continuous, 
although they cross before insertion, at which point they are closely in 
contact ; whilst in theothere the tendon of the posterior division is 
separ«\ted by a short gap from the muscular and moi*e distal insertion 
to the humerus of the anterior division ; this tendon is always 
in close association with the humeral anchor of the anconaeus. 


Text-fig. 26. 



Slioul(ior-muhrle.s of (Kdicnemtts scolopa.r. 

Lett hhouUUn’ , cxtiTiml view, 

2. Tendon of supra -coracoideun. A.S. Ancoiueus Nrapulari't, the reference lines 
pointing rcspiH^tively to the humeral origin and tlie scapular anchor. S.A. 
Scapuli-humcralis anterior. S.P. Scapuli-humerulis posterior. S. Expansor 
secundarioruni. L.A. Latissirous dorsi anterior. L.P. Latisbiinus dorsi 
posterior. 3. lusortion of lat. dors. ant. 4, ("onimou insertion of lat. dors, 
post, and humeral anchor of ancon, scapularis. 

The posterior division, whei*e present, tends to spread backwai*ds 
to reach the ilium and piu-t of the ribs. In Chionis its origin is 
limited to the vertical anterior edge of the Diuiri, whilst the gap 
between it and the anterior muscle is wider than in any of the 
other birds. 

The archecentric, or most generalised, condition of these muscles 
in Birds appears to be the existence of an anterior and posterior 
division, fairly well sep rated at their origins and close together 
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at their insertions. Any well-inai*ked deviation fi*om this condition 
may be regai*ded as derivative. I have shown that in the more 
specialised Columbidte the j)osterior division of the muscle tends 
to disappeai’ (4) ; in the Kingfishers the anterior division similarly 
is in progressive diminution (6) ; in most of the Gruiform birds 
the anteiior division is less strongly mai'ked, whilst the postei’ior 
division tends to increase gi’eatly in size and strength, whilst in 
the Crane and Bustard it is the posterior division which dis- 
appears (7). In the Limicoline birds generally the anterior 
division remains in the primitive condition, whilst tlie posterior 
tends to enlai'ge as it does in the Rails, the enlargement being 
specially a backward and downward extension of the origin. On 
the other hand, in the Wootleock, as an excei)tion, there is a 
disappearance of the posterioi* division. 

Latksimas dorsi meiajiatagialis , — This muscle is 2 )robiibly 
]>resent in all these birds, but it is very slightly <leveloped and apt 
to be removed in the process of skinning. 

Rhomhoklem auperJiciaUs et andua , — Of the.se two muscles, 

the suiterhcial ih phylogenetic^illy older. In all these birds it is 
the thinner of the two muscles, but is longer, being longest in 
(Edicneinns and dhiouis^ whilst it show.s a general tendency to die 
away posteriorly. In Chionis it is nearly divided into a 2 )roximal 
and distal portion by a thin central area, a secondary (‘lea\*ago which 
is well marked in the deep mnscle of the eiibixic Kingfishers. 

The deep muscle in IhjdrophmUium is almo.st of the sinne lengtli 
as the supei'ficial muscle aii«l it is difficult to separate the two. In 
the others it is well sej)arated by its gi'eater thickness and by the 
sloj)e of its libi f's upwards ami forwards from the scajuila to the 
vertebra*. Its origin b(‘gins at the extreme post/erior end of the 
scapula and extends forwards under the origin of the su 2 )erficial 
muscle, but uevcT reaching so far forwards. 

In the condition c»f these muscles, tlien, the Limicohe are hni ly 
homogeneous ; the older MUjerficial muscle is well develo 2 )e(l, 
extending in fixnit of the deep muscle, but, excei)t in Ecoloptix, 
leaving a portion of it exf>osed beliind. The deep muscle has made 
comparatively little progiess in foinvard extension along the line 
of the sci\pula and clavicle. 

Biceps bmchkilis. —This muscle display.s in (Edic'ueimis the 
condition noinial in the majority of birds ; it arises by a naiTow 
tendon from the acrocoracoid, and by a broad tendon from the 
proximal end of the huinenis ; the I’ounded l)elly runs down the 
arm and ends in a forked tendon, the thicker foi‘k l)eing inserted 
to the radius, the thinner to the ulna. No doubt, flesliy origins 
must have pj*eceded tendinous origins, and there is considenible 
variation as to the relative size of the two origins and insertions in 
different biixls ; but the (Ediemmus condition is a fairly centnil one, 
and it is interesting to notice that in this respect (Edicnemns shmds 
apart from other Limicoline birdsand might be associated with many 
other groups. In Hydrophaaianus there is a comparatively slight 
deviation from the normal, consi.sting in the complete disappearance 
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of the humeral head. This has already been noted by Fiirbringer 
and Beddard (1 and 2), and the latter author states that he found 
a similar reduction in Rhy^nchma, In the example of Ehynchma 
that I dissected, however, 1 found a very different condition, the 
well-marked occurrence of a peculiar Limicoline deviation which 
occurs in a more or less modified fonn in all the other birds which 
form the subject of this paper. 

The Limicoline peculiarity of the biceps brachialis is well 
marked in Chionis (see text-fig. 27). Tlie main mass of the 


Text-fig. 27. 

fiiC 



Biceps of Ckionin alha, 

AC. Coracoid bead. BI.P. Biceps BI. 1. Chief portion of bioepa. 

BI. a. Accessory biceps. R. Radial insertion. U. Ulnar insertiona. 

muscle arises by a tendon from the acrocoracoid (AO.) and by a 
large and fleshy head from the humerus (BI. 1) ; this tapers 
towards the lower mrI of the humerus and then divides into a 
Proo, Zool. Soc. — 1905, Vol. II. No. XI, 11 
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large tendon inserted to the radius (R.) and a very small tendon 
to the ulna (U,). There is also a second belly, smaller and rounder, 
arising almost wholly from the coracoid tendon of origin (BI. 2), ami 
towards the lower end of the humerus passing into a round tendon 
which is inserted to the ulna only (U.), distal to the inseitiou 
of the ulnar branch of the tendinous fork of Biceps 1, This 
doubled condition of the biceps is practically repeated in Scolopax^ 
except that Bi. 1 apf)ears to supply only the tendon to the radius, 
and the same state of affaii*s is present in GaUiiiago, Ckaradrius^ 
Himantopus, VaneUiia^ and Jikyiichcea, It occurs also in Glareola 
and in ThinocoruSj but in the latter the huiueml head is 
degenemte although present. 

This complication of the biceps shows a link between the 
(Jharadriidic, through ChioniSi with a more exaggerated peculiarity 
in some of the Gulls. The condition in Scolopax differs finm that 
in Chionis pi-actically only in the tendon of Bi. 1 in the latter 
being forked so as to be inserted both to the radius and ulna. If 
we suppose this fork in Chionis to be split up into tho ]>ody of the 
muscle so as to separate the poi'tion of the belly arising from tho 
acrocoracoid tendon from the poition coming from the humerus, 
the Gull condition would be reacheil. In Larus, for insbince, the 
tendon of origin arising from the acrocoracoid divides into two 
fleshy bellies, the one representing Bi. 2 in text-fig. and running 
to the ulna, the other, fused with Bi. 1 in the figui’o, running 
independently to the radius. As there is very strong eviilence of 
other kinds for supposing that the (iulls are modified from a 
Gharadriiform stock, it would seem natural to suppose that here 
we have to deal with a Cfise of progressive complexity, starting 
from the ScoIo 2 HU condition and leading through Ohionia to tin* 
Gull condition. But it is important to remember that, in crises 
of muscles and tendons of birds, the geneial morphological courst* 
is from the more complex to the simpler, and, to my mind, it is 
more probable that the Scolopax and geneiul Limicoline condition 
is a simplification from the Gull condition, Chionis showing how 
the simplification may have come about. 

Deltoidia patagialis. — This muscle is of moderate wd<lth in all 
these birds, and gives oft‘ the hngus and hrevia tendons from its 
relatively broad distal extremity, with not moi*e than the slightest 
indicfition of division into peaks for the difTerent tendons, and so 
far remaining in a primitive or archecentric condition. With 
regard to the tendons, (EdixsTiemua displays a condition markedly 
different from that found in all the others. The hngus tendon is 
simple and slender ; it has an anchor to the humerus, and, aftei* 
being joined by the biceps slip, gives off* one or two veiy weak 
slips of fascia to the patagium, and then takes the usual course 
towards the wrist. The brevia tendon is simple, flat, and well 
marked ; it runs an undivided coui*se towai*ds the elbow, parallel 
with the biceps, and, close to its insertion, broadens out into a 
fan-shaped termination, which displays in a reduced condition the 
three slips named respectively «, J3, y by Fiirbringer. In all the 
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other birds on my list the condition is much more complex, but 
as the complexity is similar in all, it is unnecessary to add to the 
figures given on plate xxi. of Furbringer’s great monograph (2). 
The Umgm tendon has an anchor to the humerus in all : it is 
bi’oad and partly doubled in Chionis^ Scohpctx, Vamllas, and 
Himantopm ; it is single in Glareola, ThinocoruSy Hydrophaaianm^ 
Charadrim^ Rhymhcea^ and GaUinobgo^ although in these a greater 
width in the elastic poHion shows a tendency to duplication. In 
all, from just below the middle of its course, it sends a tendinous 
anchor inwanls and downwards to join with the a portion of the 
hrevis tendon ; the width of this anchor and the exact point and 
inode of junction with the brevis tendon differ, but the details do 
not appear Kulticiently important for individual description. The 
brevis tendon is doubled in all, the duplication being complete 
fi’oin oi igin to inseition. A well-defined tendon nearest to the 
biceps runs towards the ellxiw, where it is practically free from 
the second portion of the brevis ; its exti*emity corresponds 
with y of Fiirbringer and it occasionally tiums in towards the elbow, 
or may run n stiuight coui*se towards the ulnar margin of the arm. 
Tlie second division of the bj^eins is stronger and wider ; it runs 
pamllel with the latter, and nearer the lotigus tendon. At its 
distal extremity it divides into two well-nmrked slips — the proximal, 
lieing the /3 of Fiirbringer and spreading out into a fan running 
towards the uliuu’ margin of the arm, whilst the more distal, 
the a of Fiirbnnger, receives the anchor fix>m the longus, 

Pectoralis projKUagialis, — This slip is prasent in all the birds 
on my list. Leaving the peetomlis major it joins the deltoides 
patagialis liefore the muscular pai-t of that muscle has given off 
the longus and bi'evis tendons, but its fibi'es run towards the 
longus mther than to the brevis. It is weakest in GlareoUt and 
Thinocoriis, 

liiceps ‘}xUagialis, — This muscuhu’ slip, to the presence or absence 
of which GaiTod attached so much impoitance, is present in all 
tliese biixls and joins the longus. It is much weaker in Glareda 
and IlydropJimianm^ where it is little more than a tendon. In 
(Edicmmus it sends a slip to the patagium, recalling the arrange- 
ment wliich I have described in Heliornis (7, text-fig. 78, p. 640). 
Its length varies, it l^eing much longest in Himantopm^ where its 
ilistal end nejwly imches the mdial margin of the arm — an 
exti'eiimly specialised condition. Where the biceps is double, the 
origin of the biceps pitugialis is sometimes from both portions (text- 
fig. 27, Bl. P. p. 161), but in other oases it comes from the aero- 
coracoid head only, and in others again fi*om the humeral head. 

The condition of these alar muscles and tendons is of con- 
siderable interest. The fii'st salient point is that (Edwnem/m 
stands markedly apart from the others, showing in these 
structures, as in the biceps, an arrangement much more resembling 
that found in the Gmiformes, and, indeed, in maiiy other birds, 
tlian the typical Limicoline condition. On the other hand, just 
as the complexity of the biceps in the Limicolas recalls the similar 
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coipplexity in Gulls, so Gulls exhibit the doubling of the brevis 
tendon and the anchor from the longus to Fiirbringer's a, which 
are the conspicuous features of the Limicoline alar complex. 
The general trend of change in the formation of the alar tendons 
seems to have been, first, the formation of distinct tendons from a 
series of scattered fascaae and cutfineous slips, and next a reduction 
of the complex tendons to a more and more simple form. The 
most ready interpretation of the facts appeal’s to me to be that 
in the ancestors of the Laridie and Limicolte a complex and 
specialised alar series of tendons had been elaborated ; this 
condition has been rebiined by the Gulls and by most of the 
Limicolous birds, whereas in the Gruiforuies and in (Ediciiemus 
it has more or less completely disapjieared, leaving tnices such as 
the sepanition of the disbil fan of the brevis into the small 
divisions which can be recognised as the «, /3, y of Fiirbringer. 

Deltoides 'major et muior . — In all these birds both muscles are 
pi*esent and <lisj>lay little divergence. The in him* is extremely 
small m Vhionis^ Gallhicajo, nniX H'tjdrophasianvfi^ in the others 
it is normal. The major is amus(;le which in many bir<ls displays 
a progressive tendency to creep down the humerus. It is shortest 
in Hydrophasianus^ not reaching more than three-eighths of the 
proximal end of the humerus, and is without the usual scapular 
anchor. In GalUnago it roaches rather less than halfway down 
the humerus, in 2'hinocorvs rather more ; in the others nearly 
an exact half, the scapuhir anchor being well marked in all but. 
Hydrophmian as. 

Scajmlhhti'imrales anterior et posterior (text-fig. 26, p. 159). — 
The posterior muscle (S. P.) is pres^mt in all these birds and is 
large and imiiortfint, converging from an extensive origin 
ocjcupying the greater part of the scapula to a nmnded tendon 
inserted to the median process of the humerus. The anterior 
muscle (S.A.) is small and oc’cupies the usual [)osition iw’ross the 
angle between the scapula and the humerus. It is normal in 
QJdimemus and Jfydrophasianvs, very small, merely a few fibics, 
in Glareola and Thinoco7*u8. In Vharadrius it is small but quite 
distinct, whilst in Himantopns it is representeil by a nari’ow^ 
band of fibres. In Chionis, Vanelhis^ Rhyvchcea^ GMhiago, and 
Scolopaan it is absent. 

There seems little doubt but that the normal, or archecrenti ic, 
condition in Birds is for both divisions of the muscle to he present, 
whilst the anterior division is frequently absent. Tlie Limicola? 
obviously form a gi’oup with a marked tendency to the disaj>' 
pearance of this muscle, but there is no special con-elation betw^een 
specialisation in other dii-ections and the degi*ee of reduction of 
the muscle. 

Ea^ansor semndariorurn . — The socialised division of the 
ancohaeus to which Garrod gave the name of “expansor 
secundariorum is a muscle in obvious course of disappearance in 
this group. It is present in a well-marked condition in 
(Edimemus (text-fig, 26, S., p. 169) and Ilydropkisianue. Its 
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proximal poHion is well marked in Scolopaa:^ Uimmiio'pm^ 
GtMhiagOy Rhynclum^ VamUm^ Charadrim, Thinocorus^ and 
Gla/reoUty but it disappetirs before reiiching the elbow. It is 
absent in Chionia, 

llio-tibuilis hiiernm aen aartorim. — This muscle is piuctically 
identical in all the birds on my list. It ai*ises from tlie anterior 
edge and a narrow portion of the anteiior dorsal extremity of 
the ilium, and has the usual insertion to the ftiscia3 over the 
knee-capsule. In most cases, it shows little sign of fusion with 
the anterior edge of the ilio-tibialis. 

Ilio-iihkdia,— In all these birds this muscle is liirge, the post- 
acjotabular poHion liaving a strong fleshy origin, whereas the 
ant/erior poiiiion is more membranous. 

Uio-trochantfvici j^osterior^ anterior ct medina, — These muscles 
aie all present in typical form in these birds, except that in 
Thiiiocorns, GJdicnenins, and Ilydrophasianns the anterior and 
meilius are nearly fused, showing only a trace of separation at 
their tendon of insei*tion to the femur. 

Ilio-trockan ter ions externm, — Tliis variable muscle is present 
in all these birds, but is extremely small in Tkinocoras. 

— This impoi’tant muscle is present in all the birds 
on my list, and, in the normal fashion, ends in a tendon which 
jiasses through the capsule of the knee-joint and is roinfoi'ced 
(except in (fhionia) by a ligament from the head of the fibula, 
finally forming one of the beixds of origin of the muscle complex 
which gives rise to the i)ei*forate<l flexors of the second, third, and 
foui*th digits. 

Femori-tibiales sea Crnrtena and Vaatns, — These muscles are 
alike in all the birds on my li.st, corresponding almost exactly 
witli the condifion 1 found in druiform birds (7), with the 
exception that in Thinocorna the fernoro-tibialis externus is not 
4leveloped as a sef>arate slip, 

Cand-ilio-Jhnoralia {Femoro-candal atul accessory F,-c,) (text- 
fig. 28, p. 16(5). — The Cimdition of these muscles, to which the 
ves<‘ai*ches of (larnxl, Forbes, and Beddard have given special 
importixnee, <litters in (Edicnemm from that found in the others. 
In (EdicnemnSj as in Otis and many Gruiform birds, the poition 
with a c-iuuial origin (“ femoro-t^amlal *’ of ( larrod) is totally absent ; 
the portion arising from the ilium a(*cessory femoro-caudal” of 
Garrod) is present and luus the usual relations, but displays a 
considemble tendinous areii in the middle of its muscular belly — 
an obvious sign of degenemtion, to which I have already called 
attention (7). 

The condition in C%ionis (text-fig. 28, p. 166) is more generalised. 
Both muscles are present, the caudal portion (GAUD. IL. F. 2) 
displaying a fairly large rounded belly, which tapers to the tendon 
of origin which is inserted to the femur just distad of the in- 
sertion of the iliac portion. Tlie iliac portion (CAUI). IL, F. 1) 
has a fan-shaped origin fi*om the ilium, disi3la3dng on its proximid 
border a well-marked area of tendinous degenemtion (X), and is 
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inserted to the femur along a narrow veitical line. In Vamlhfs 
the caudal portion is very large, whilst the accessory portion is 
present, but minute and with a tendinous degeneration similai* 
to that just described. In Thmocorns, liydrojiihmiwii'kiB, and 
Rhynchma both portions are present and large. In Glareolciy 
CharadriuSy and Himmiiopiis the caudal portion is large, and the 
iliac is extremely minute, represented by not more tlian a few 
fibies. In GaUinago and J^*colo 2 >ax the (e-udal portion is of 
moderate size, the iliac portion completely absent. 


Text-fig. 28. 



Thigli-iiiusdes of Chionis alha. Right thigh, cxtornal >it*\v. 

IL.TK.E., P., M,, A. llio-tro(;lianterid extenms, posterior, inediuH et anterior. 
IL.FIR. (1). Origin of ilio-fihuhiris 5?en biceps, cut and reflected. IL.FIR. (2). 
Insertion of biceps, cut aud reflected. I.F. Ischio-feiuoralis, seu obdurutor 
externus. C’AUD.IL.F. 1, 2. Insertions of caud-ilio-fenioralis (accessory feiiiuro* 
caudal (1) and femoro-caudal (2)). CAUD.IL.FL. Caud-ilio-flexorius, cut, and 
origin reflected. I8.FL. Ischio-flexorius. P.I.F. Piib-ischio-femorales, scu 
adductores longus et magnus. The tendinous areas are dotted. X. Tendinous 
area on accessory femoro-caudal. F.T.E. Fomoro-tibinlis externus, 

(EdicnemuB in this resjiect, sxs in otheis, shows its wide diver- 
gence from the typical Limicoline condition. Of the others, 
Thmocorus, llydrcyphasimmsy and Rhynchcna show what is probably 
the archecentric or generalised condition for biitia, the presenw^ 
of both muscles in a well-marked form. The remaining biinls of 
the list show that the tendency of modification in the group is for 
the disappearance of the iliac poi*tion (the “accessory” of Garrod); 
and complete disapi)eamnce has been reached by GaUinago 
and t!icolopw3Cy two biids in other I'espects relatively highly 
specialised. 

CcmdriUo-Jlexorma {Semitendinosna and Accenaory aeraitendi- 
noam)y lachio-dexoriua (text-fig. 28). — In all these birds the three 
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muscles are present, and, save that in Hydnrophasianm and 
Himcmtopm the semitendinosus and its accessory or femoral head 
were very small, the conditions I did not find to differ from the 
generalist state found in Gruiform birds. 

Insertions of Cavd-iUo^flexoritLs, lachio^exoriuSy and middle or 
posterior femoral head of Gastrocnemius » — In a former 
communication to this Society (7) I described the differences 
that exist amongst Gruiform birds in this respecJt, and 
I grouped these divergences i-ound four central types. The 
conditions in the Limicolee are more uniform, and may be 
explained by comparison with the figure of the Otis type (7, text- 
fig. 83, p. 651). In all the birds the internal adductor muscle 
(Pnh-ischio-femoralis intemtis) sends a strong slip to the middle 
head (internal femoral) of the gastrocnemius, or may be actually 
fused with it. The internal femoral liead of the gastrocnemius 
at its inseiiion to the femur is pamllel with and distad of the 
jiccessory or femoiul attachment of the caud-ilio-flexorius ; in 
Vanellns and Ifiinantopv^s the edges of the two are in close contact, 
although they are not actually fused as in the Rallid». In all 
the other binls on my list they are quite as in Otis. From the 
raphe between the accessory and main portion of the caud-ilio- 
flexorius a strong fibrous band runs downwards fusing with the 
middle head of the gastrocnemius, whilst another band from 
the sjiuie point of origin runs acrass to be inserted into the 
tibia, umler the tibial portion of the gastrocnemius, generally in 
association with the similar insertion of the ischio-flexorius. 

- Gastrocnemius^ eHemal femoral head, — ^This is double in 
VaneU^is^ Jlivimiiopm^ and Charadrms, single in all the others. 
The two hefids unite l>efoi*e the muscle joins with the conjoined 
tibial and inner femoral portions. This recalls the similar 
doubling in Variama^ the three heads in Otis and Evrypyga^ and 
the enormous undivided head in Heliornis. I have not in- 
formation as to the occurrence of a similar variation of the external 
hetid of the gastrocnemius in other groups. 

Ilio-fibukiris (text-fig. 28, IL.FIB. (1) k (2)). — This muscle, 
with its sling and connections, exhibits pi-actically identical 
conditions, and these not differing from the state in the Grui- 
formes generally in all the biixls on my list. The fleshy origin 
is unusually large. 

Pnh'ischiofemoralss {adductors), — These are both pi'esent in 
all the birds on the list. As I have mentioned al)ove, the internal 
adtluctor lias usually a strong connection with the middle head of 
the gastrocnemius. It is wider* than the external adductor and 
shows traces of tendinous degeneration. 

TibidUs anticus and Solem, — ^These are present and normal in 
all the birds on the list, the tibialis anticus passing through a 
ligamentous ridge. 

Extensor digUorimi commtmis, — This has the normal arrange- 
ment and relations in all. Its tendon of insertion breaks up into 
two central slips for digit 3 and a single lateral slip at each 
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side for digits 2 and 4 respectively, except in Glareola and 
Thinocorus^ where it is a fan-shaped slip of fascim common to 
the three digits, with the slightest trace of specialisation into 
tendons on the edges of the fan. 

Peronevs SKper^ialis (with, slip to perforated tendon of digit 3), 
Peronevs profmidm, — These muscles are present, with one 
exception, in the normal or archecentric condition in all the bii*ds 
on the list. The exception is the peroneus profundus in 
(Edicnemua^ in which bird it is practically absent, the absence 
being another point in which (Edicneuius differs from the 
Limicolie and recalls many of the Gniiformes, such as Otia. 

Fleororea fmrforantea et perforatL — These nuiscles and tendons, 
including the slip connecting the tendon of digit 3 with the 
corresponding tendon of the peifomted flexor, all present a 
practically identical condition, which does not differ in any 
important respect from the condition in the majority of the 
(^niiformes. 

Flexorea perforatL — These musch's in all the birds on my list 
have the usual inter-relations and divide into tendons for tlie 
three digits in customary fashion. The muscular mass has three 
heads : of these 1 have already descn bed theambiens head, 'i\hich 
IS similar throughout, except that there is no accessory ligament 
fi*om the head of the fibula in Chionia. The external head is 
fleshy in Himantopifa\ it is small and tendinous in (Jhionia, 
GlareoUi^ Thlaocorns^ Ilydrophaeunnt^^ (7u(radru(h^ Rh^fnrhtm^ 
and GaUinago, it is absent in (Fdicn^maa and Srolopax, 

Flexor pro/iindua ami Flexor longvs hallneoi. — In my communi- 
cation on the Gruiform biids I descrilied various wa\s in which 
the tendons of these two muscles (which are similar in their 
origin in all the birds on my list) are unii^ed with one another 
and distributed to the toes. 1 suggested that probably the 
most primitive condition was such as is to be found in Knrypyga 
(7, text-fig. 85, VII), wdiere the longus liallucis sends a slip to the 
hallux, and distad of this blends so completely with the profundus 
tendon that each tendon supplies eiich of the three digits. The 
condition in Chionla resembles this closely, except tliat, as in 
RhiaoiJiettia, the hallucis tendon, after giving ofli* its slip to the 
toe, is not so markedly spi eml out for the other toes. (Edic^mnna 
shows a state pi-actically identical with that of Oiia ; there is no 
great toe, and therefore no slip to it ; the spreading out of the 
junction of the hallucis tendon with the profundus tendon has 
become obliterated. 

In Hydrophaaianua the condition is exactly as in Furypyga^ 
except that, although there is a long great toe, there is no slip to 
it. In Rhyncficea the condition is also the primitive one, except 
that the slip to the great toe comes off a (considerable (listance 
above the branching of the conjoined main tendons for the three 
other digits. In Scohpax the condition is similar to that in 
but although there is a small great toe there is no 
slip to it, and the long junction of the two tendons is ossified. 
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Glareokc and Thinocorns are like Hcoloimx^ but have a slij) to the 
^vmt toe. YaneUns and Ckdlitiago are oxaetly like Scolopax ; 
Charadrine and Ilimantoims ai^e also identical with it, excej)t 
that there is no great toe. 

The conditions of these tendons in Liinicohe are similar ami 
innch alike, being not far removed from the condition that I 
take to be archecentric or primitive for Binls. Ihit in the groiij) 
thei‘e is a tendency to lose or reduce the gieat toe, and that 
loss or reduction has prrKlnced modifications which are similar 
in character and very easy to d(‘rive from the primitive type. 

SrMMAUY. 

With tlie exception of (Edlcueuxus^ tlje Limicoline birds 
examined, so far as l elates to the characters dealt witli, show a 
definite and coheient .series of modifications. Tlie group is 
moving, or has moved, along Ihe .sjune anatomical lines. The 
limits of its variations o\erlap in a special way the vaiiations 
displafi‘d by thills, and in a general vay tluwe exhibited by 
(Iruiforni birds. 

(1) liEDDAHD, F. E. — The Htrueture and Classification of Birds. 

1898. 

(2) FtiiBHTNOER, M. — Cntersuch ungen zur !Morphologit‘ und 

Systtmiatik der Viigel. 1888. 

(3) (lAi)ow, II. — .\ves” in Bronn's TbierriMch. 

(4) iMiTcuETJ., P. Chalmers. — Q uintocubitalism in the Wing of 

Birds.” fjourn. Linn. Sex*., Z<k) 1. vol. xxvii. p. 237. 

(5) ^liTcHELL, P. tbiALMERS. — " Aiiatouiv of Kingfishers.” The 

Ibis. 1901, p. 97. 

(6) Mm HELL, P. Chalmers.- < )n tla* TnttMinal Tmct of Birds.” 
Trans. Linn. Soc. s(*r. 2, Zool. \ol. \iii. p. 173. 

(7) Mm i. ELL, P. (hiALMERS. — “On tla* Anatomy of (huiform 

Birds.” Pi’ot*. Zool. Soc. J^oml. IfitU. vol. ii. p. (329. 


(h Ob.servations upon ii Fmnale Specimen of the Hainan 
(iilibon {ll//lohatt‘S ?/.<), now living in the Society’s 

Gardens. By U. J. Pocock, F.L.S., F.Z.S., Super- 
intendent of th(» Gardens. 

jL*rei\i*il .Ma^ 10, llKlo.] 

(Plate y*) 

Age at Matnritg, 

On Jan. 26, 1904, the Society I’eceived on de|K)sit a female 
specimen of the Hainan Gibbon, the projierty of Mr. E. H. de 

* For o\pl«nntioii of the Plate, see ]>. 180 . 
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St. Croix, who procured her in the island of Hainan on July llth^ 
1897» She bad thus been in captivity nearly six years and seven 
months. On the testimony of natives, her owner believed her to 
be about six weeks old at the time of capture ; but since, as he 
affirms, she was already weaned and capable of fending for 
heieelf in the matter of food, it is probable that she was very 
much older than was supposed. On the assumption that she was 
at least six months old, it may be inferred that the beginning of 
1897 was the approximate date of her birth. 

Menstruation set in at the end of the first week of Deceml)er 
1903; and taking this as the sign of maturity, coupled with 
the fact that she has not incieased appreciably in size since 
her arrival in the Gardens, it may be assumed that she became 
adult when aliout seven years old. And in view of the close 
affinity between the various species of Gibbons and the subequality 
in size of full-grown individuals, it may be further inferr^ that 
al)out seven years are required on an average for these animals to 
reach maturity*. 

3fenstruatio7i. 

Very little appears to be known about the menstruation of 
Gibbons. In Chimpanzees, according to Dr. Keith (P. Z. S. 1 899, 
p. 297), the discharge is sanguineous in colour, pinfuse, inontlily in 
occuiTence, and three days in duration. In our Hainan Gibl)ou 
it is also sanguineous, stains the floor of the cage, and, according 
to her keeper, Mansbridge, who also looked after the Society^ 
historic Chimpanzee “Sally,'^ is about the same in quantity 
relatively to the size of the animals as in that ape. The pudendal 
organs are always conspicuous by reawni of their turgescen(‘e, 
and no veiy consj)icuous change in their condition precedes the 
menstrual discharge. In this pai’ticular the Gibbon differs 
markedly fi'om cei’tain Oeicopithecidw (such as Baboons, Macaques, 
and Mangabeys), and also, to judge from puUished and verbal 
accounts, consideiably, though to a lesser degiee, from Chimpanzees. 
With the help of Mansbridge and Brobertson, tli© two keepers of oui* 
Anthropoid Apes, I recorded the dates of the appearance of the 
discharge during the autumn, winter, and spring. The first noted 
was from Sept. 12 to 14, the second from Oct. 14 to 16, and the 
third from Nov. 19 to 21. During December the animal had a 
severe illness, beginning with an influenza cold and ending ^vith 
diarrhoea, which was accompanied by extreme wasting and weak- 
ness, This illness extended over the time for menstruation, which 
did not appear in December. In January also thet*e was no sign 
of it observable, although by the middle of that month she had 
apparently recovered her normal health. It is prolmble, I think, 
that the cessation for these two midwinter months was due to 
the illness. But it is by no means impossible that cessation 
during that time of the year is normal. The question can only be 

* Perhaps the Siamang {Hpmphalang«$\ which excoeda the other Oibbona in 
dimensions and differs from them in other respects, will be fbiuid to he an exception. 
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decided bjr obeerving what happeiie in the enduing winter^ ehould 
the animal stall be in the Gardens. Menstruation reappeared on 
Feb. 6 to 8, and has continued at tolerably regular monthly 
intervals since. Hence it may, I think, be laid down as an 
established fact that in Gibbons the interval between the men- 
strual discharges is a little over the calendar month and that the 
discharge continues,for from two to three days. 

Determinatim of the Sex, 

When Mr. de St. Croix brought the specimen to the Gaitiens 
he informed me that she was a castrated male ; and in support of 
his opinion drew my attention to the large size of the clitoris, 
which he most natuially mistook for the penis. The naked and 
turgid labia of the vulva he regarded as the unhealed wound 
caused by castration; and the mensti'ual discharge which hrst 
appetu*ed in December of 1903, when the Ape was on her way to 
England) he attributed to normal bleeding induced by enforced 
sitting on the hard floor of her travelling-l)ox. He also told me 
that it is commonly believed in Hainan that female specimens 
of the Gibbon are iAe\'er brought to the coast and ai-e practically 
unobtainable. 

There can be no doubt that this lielief , coupled with the peniform 
clitoris of the Gibbon, misled Mr. de St. Croix as to the true 
sex of his animal, the castiation of which, he admitted, he had 
not himself w itnessed. And it seems piohfible tliat the belief 
itself is traceable to repeated mistakes on the part of Europeans 
in deteiinining females as castrated males on account of the unusual 
length of the clitoris in these Apes as compared w ith the same 
organ in the Monkeys of the Old World generally. In this con- 
nection it is interesting to recall the fact that Dr. Harlan after 
dissection of the generative oigans, described his specimen of //yfo- 
hatea comolor as ‘^an hermaphrodite OrangOutan.” It appears to 
me, how’^ever, that Lesson^s criticism of this opinion was perfectly 
justifiable and his decision that the specimen was an immature 
female undoubtedly correct. Pousargues, also, who evidently did 
not know Lesson’s paper, came independently to the same con- 
clusion, and stated that in the type of Hylobates ^lasutus, a young 
female, the clitoris was well developed and grooved below*; and that 
the animal resembled in every particular, so far as the genemtive 
organs w^ere concerned, the Gibbon determined as an hermaphrodite 
by Harlan. And since Harlan and tw o other doctors, pi’esumably 
acquainted writh human anatomy, who assisted at the dissection, 
wei*e deceived as to the true sex of the specimen, in spite of the 
best possible opportunities for investigation, it is no w^onder that 
the Eiux>p6an8 living in Hainan fall into a similar mistake. 

So far as can be seen, the clitoiis of oitr Hainan Gibbon is 
like that of the specimen figured and described by Harlan, whicii 
resembled the penis d a Jmmate in a state of hypospadias. A 

• For Btbliogiwplkr, see infra pp. 174-175. 
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comparatively slight stiuctnral modification would convert such 
an organ into a closed tube for the passage of the urine — a fact 
perhaps of some significance in connection with the low position 
of the Gibbons in the Authrojwmorphous series, seeing that in 
the Lemurs, the lowest of existing Primates, the ditoris is 
traversed by the luethral canal. 

Change of Colour. 

I am informed by Mr. de St. Cioix that the young of both 
sexes of this species are alleged by the natives to be lighter- 
coloured at birtli and for a shoii} time afterwards than their 
jmrents. His animal, when fii*st purchased, was a dark smoky 
grey, which, however, soon turned to black ; and perfectly black 
she remained all the years she was in his }X)asession. But within 
a. few weeks of being brought to the Gardens she began to go 
grey, Mr. de St. Cioix himself noticing a decided alteration in 
this respect when he visited her on March 8th, about six weeks 
after her arrival in London. Dunng the spnng and early 
summer the greyness progi-essed i-apidly, but not quite uniformly 
all over the body. In midsummer, accoixling to my notes, the 
heiid was black with a grey band extending on ejich side from 
the eyebrow over the ear ; the beainl was wliitish and the nape 
of tlie neck bku'kish ; the greater pirt i)f the body was blackish 
grey, with a considerable quantity of blacker hair on the sides of 
the belly close to the thigh ami a. broad triangular black pitch, 
naii’owei’ posteriorly, extending from the collar-bones on to the 
fore part of the belly and bordered on each side by a giey iirea 
}»aler in tone than the back ; the thigh and upper arm w’ere 
paler than the distal portion of tlie limbs. By this time she 
was not recognisjible as the animal that lejiched the Ganlens 
in January. Still the greyness continued to spread, the black 
pignjent died out from the areas mentioned above, lasting longest 
upon the chest and the crown of the head. At this period she 
presented a decided similanty to tlie left-hand figui'e on the 
plate depicting H.plleatm Gmy (P. Z. S. 1861, p. 136, pi. xxi.), 
although the Idack pectoml area was smaller and the patch on 
the crown less sharply defined at the edges. In the early autumn 
she ivas a stone or silvery grey pnictically all over except for a 
black median band, fading away laterally and posteriorly, down 
the middle line of the head. 

At the present time (May 1 5)05) she is biownisli grey or silvery 
grey in colour, the tint varying according to the light. The black 
cap is still retained as a patch broadest and blackest between the 
ears, fading into brown upon the forehetul and narrowing towards 
the nape of the neck. The hair on the chest has grown pale and 
thin, showing the blackisli-gi’ey tint of the underlying skin as 
a ilark tiiangular shield. On the penultimate phalanges of the 
hands and feet the blackness of the hairs jiemsts. The long hairs 
on the brows are also black. 
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It is known that in some species of Gibbons, e! g. H, 
according to Mr. Hose, the individual variation in ooloiu’ is con- 
siderable, like unto that which obtains indeed in some Squirrels 
and Lemurs. But, so far as I am aware, it was not previously 
known tliat a given individual after reaching maturity may change 
in colour in the way exemplified by Mr. de St. Croix’s specimen. 
This change may be compared to that which takes place in the 
hair of the human head concomitantly as a rule with senescence 
or to that exhibited by some specimens of the Arctic Fox upon 
the approach of winter*. It is not Jiccompanied by any replace- 
ment of coat, nor is it directly attnbutable to any change in the 
environment or to external agendas. The cause, Avhatever it may 
be, lies within the organism itself ; it is constitutional or subjective, 
and as such may be distinguished by the term canescence,” 
fi*om the de<olomtion or fading which is caused by expcxsure 
sunlight or other bleaching agencies. 

In the cavse of the Hainan Gibbon it is impoi*tant to note the 
coincidence between the appeamnce of menstruation and that of 
the colour-change. The former phenomenon begrin in December 
1903, the latter alx)ut February 1904. 

Of the two specimens of this species in the British Museum (both 
of which are jet-black), one is only about two-thirds grown ; the 
other, the tyjHj, as Mr. Oldfield Thomas states, not quite adult ; 
and since Mr. de 8t. Croix’s specimen is, on the contrar}\ full- 
grown, it might be infen'ed that it is chanieteristic of the species to 
change from black to gi’ey upon reaching maturity. This, howevca*, 
is not the am*; for Mr. de 8t. Cixnx informs me that he was 
acxjuainted in the island of Hainan with another sj>ecimen, 
alleged to be a male, which was jet-bhiek, like his own before 
coming to the Zoological Gardens, and had been in captivity 
sutiiciently long to justify the belief that it wjis about tweh'e 
years old when he last saw it. 

Is the canescence, then, a matter of sex and exhibited only by 
mature females i The Imlance of evidence seems to be on the 
whole in fa\'our of an affirmative I’eply to this (piestion. For, 
apart from the change here recorded of the only adult female 
knowm, it must l)e remend)ered that Mr. 8winhoe, in his published 
account of all the information respecting the Hainan Gibbon he 
was able to gather, quotes from the Chinese gsizetteer of the 
Kiung 8han district of the island a piissnge stating that the 
male is black and the female Avhite (P.Z. S. 1870, p. 244, <kc.). 

* There Are two Arctic Foxes liviug iu the Zoologrical Gardens at the present time. 
One remains dark>coated throughout the year ; the other turns snow-white towards 
the winter. In both tlie winter coat, whetW “white” or “blue,” is replaced 
in the summer by a darkish brown clothing of new hair, w hich is at its l^t in 
August, but becomes paler and loses to a large extent its richness of tint as it 
grows, In neither is there an autumn moult comparable in extent to that of the 
spring; and there is no doubt that in the animal which turns white the meta- 
morphosis is effected by the destruction of the pigment in the hairs themselves. This 
bears out Migor Barrett-Hamilton's statement as to whet occurs in the Arctic Hare. 
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Thj& Name of the Species. 

The correct name for this species is still unsettled. The 
specimen now living in the Gardens is specifically identical with 
the type of H. hahmnus Thos., and with the specimen previously 
exhibited in the Menagerie * and now in the British Museum, 
with both of which I have computed it. According to 
Matschie t, however, hainanus is a synonym of coiicolor Haidan +. 
This opinion was based apparently upon the similarity in colour 
between the types of coucolm* and hainanus ; but it unfortunately 
involves the assumption that the locality given for concoloi'^ 
namely Borneo, is erroneous. It is also objectionable on the 
grounds that the hair of concolor was described as “thick, 
woolly, and frizzled.^’ The hist two epithets are in no sense 
applicable to the hair of either of the three specimens of hainanus, 
comprising young and adult animals, available for examination. 
In these the hair, although thick, is smooth, depressed, relatively 
coarse, and quite unlike the hair of a young specimen of IT. lar 
from Pahang, now in the Gardens, which is essentially rough and 
woolly ; and also equally unlike that of examples of IT. agilis in 
the British Museum, which is bejuitifully silky and woolly. 
Furthermore, Trouessiu t § adopts for the species the name harlani, 
unlawfully proposed by Lesson [j as a substitute for concolor Hnrh, 
alleging that concolor was first applied by Harlan in 1825 to a 
young specimen of IT. {Sgmphalangus) sgmlactglus. Coucolw*, 
therefore, falls as a synonym of syndactyhcs, and harlaui comes 
in for the species described by Harlan in 1827, which Trouessjii’t 
follows Matschie in identifying with haiuanns, Troiiessart, 
however, gives no reference to llarlan\s paper of 1825, and since 
I have failed to find it in the Royal Society’s Catidogue, and 
there is no suggestion in Harlan’s pipei* of 1827 (contained in 
a volume dated 1825), or in Lesson’s almost conteinpoiunoous 
criticLsm of it, that the name concolor had been })reviously 
published, I must conclude that Trouessai’t has fallen into some 
error. But in any case, since the specimen described by Harlan 
in 1827 as concolor and renamed harlani by Lesson in the stime 
ye^ir and eiToneously quoted as niger by Ogilby (P. Z. »S. 1840, 
p. 20) was definitely stated to have come from lk)n:ieo and to ha^'e 
had thick woolly frizzled hair, and since it is only known to have 
resembled the type of hainanus in the matter of colomtion, an 
admittedly variable feature in the genus and one in which it also 
i*esembles H. syndactylus^, it is, in my opinion, premature to state 
without qualification that hainanus is a synonym of concolm\ 

* Sclater, P. Z. S. 1892, p. 541. 

t SB. Gcs. nat. Frennde Berlin, 1893, p. 211. 

t Jr. Aciul. Sci. Philad. v. pt. 2, p. 231 (1827). 

§ Cat. Mamm. Suppl. 1904, p. 6. 

II Bull, Sci. Nat. xiii. p. Ill (1827). 

^ Since Harlan states {loc.cit, p. 231) that concolor differs from JFf. tjfndacl vhic 
and other species in being of a universal black colour, it is nssumable that ho did* not 
know H. sjndactjflus. I do not, however, suggest that concolor is a synonym of 
s//ndactylu8, because Harlan states that his specimen had no guttural sacs. 



1905.] MR. R. I. POCOCK OX A HAINAN GIBBON. 175 

Again, Poiisargnes * believed hainanua to be established upon a 
specimen of the same species as the type of H, nasuim^ from 
Tonkin. This belief was also based upon resemblance in colour. 
Nothing else is known of the characters of nasvivs except the 
alleged presence of a ** fine and delicate little nose,” whence the 
name was derived. But since hainanua is not distinguishable from 
other Gibbons by the fineness and delicacy of its nose, judgment 
on the V synonymy suggested by Pousargues must be suspended 
until the type of naautna has l)een re-examined and described. 
Trouessart, who may have seen the type, gives naautm the rank 
of a subspecies of the Hainan form. 

No further justification need, I think, be sought for retaining 
the name hainanm for the subject-matter of these remarks. 


Description of the Sjyeciea, 

Face, ears, palms of hands, soles of feet, and skin black, the 
fiice with a slightly brownish tinge; iris and exposed poition 
of eyeball blackish. Colour of hair either uniformly black, with 
shining tips, oi* grey, the roots of the hair being tinged with fawn or 
washed-out brown, their exj) 08 ed shining with silver-grey 

lustre in reflected light, but of a moi e stone-grey in direct light. 
i)iu‘ing the change from black to gi’ey, the coloiution is a mixture 
of the two, the Idack or the grey pre<lominating according to the 
nearnass of the time of ol)servation to the incipience or com- 
pletion of the change. 

On the crown of the heml a median longitudiiud black pitch 
with ill-defined edges and extending posteriorly as a narrow 
evanescent stripe persists. A few scanty hail's u^x)n the penul- 
timate phalanx of the fingeis and toes and the long hair on the 
brow also remain black. The hair on the body and limbs is 
longish, soft, and thick, but depi*essed and smooth. It is not 
woolly in the .sense that the hair of our young Lar Gibbon is 
woolly, /. c. much resembling a Sheep’s fleece ; nor does it exhibit 
the fine and silky woolliness of the skin of //. agilia in the British 
Museum. On the foreheiid and crown of the head the hair is 
shorter, fine, and clase, and in the living specimen grows some- 
what d la Pompadour^ Ixjing erect on the ci-own and almost 
pori’ect on the forehead, so that the head has the appeamnce of 
being very much higher than in our living exiimple of the Hoolock 
(//. hoolock) and in adult skins of II. lar^ II. pileatuay and 
11. leuciaciia in the British Museum, in which the hair lies smoothly 
backwards. The difference may be bnefly expi^essed by saying 
that in our Hainan Gibbon the hair looks as if it had been 
brushed up, whereas in the others it hxiks as if it had been 

* Bull. Muii. Paris, 1900, p. 272. Pousargues rave A. Milne-Kdwaids the ci'edit of 
naming nMutvs. Milne- Edwards, however, published no description of the species 
when the name was quoted (Le Naturaliste, 1884», 497). ^ Hence it seems tliat 

Kunckel d'Herculais, who first associated the name with definite characters, must be 
regarded as the author (lienee et Nat, ii. no. 33, p. 86, 1884). 
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brushed down. In the two skins of 27. hainanus in the British 
Museum, however, the hair on the crown is not so markedly up- 
standing, nor so long, as in the living example. On the cheeks 
the direction of the hairs is, genemliy speaking, upwawis. On 
the upper suiface or back of the hand and on the corresponding 
surface of the forearm the }X)ints of the hail’s lie towards the ulnar 
side of the limb, assuming a more and more elbowward dii’ection 
as that joint is approached. On thojmlmar and ludialside of the 
foiearm, on the contmi’y, tlie hail’s |)oint for the most pail; tqwards 
the wrist. The palmar surface, liowever, is marked by a crest 
formed by the meeting of the two opposing streams of hair, the 
crest extending obliquely from the radial side of the elbow to the 
ulnar side of the wrist, the hairs on the ulnar side of it l)eing 
directed proximally, those on the radial aide distally. On the 
body the hairs lie backwards, except on the belly, wheie they 
incline towai-ds the middle line and form a median longitudinal 
crest where the two streams meet. This is the areii against 
which the inner sides of the thighs ai e presse<l when the Giblxin is 
in a sitting posture. On the oiitei* side of the thigh the direction 
of the hair is upwanls (proxinuid) and backwards, below tln^ 
knee it is downwai’ds (distad). 

Additional Xotes. 

The voice of our Hainan Gibbon is quite diflerent from that of 
the Hoolock. It is a high-pitched trill all on the siime note, 
and shriller even than the high note of the Ihwlock’s cry. It 
consists of from about three to six distinct ciies rej>euted in very 
rapid succession, suggesting almost production by A’ibi*ation of the 
tongue, although, as a matter of fact, I l)elieve the lips alone are 
instrumental in producing the effect, I'here is then a momentary 
pause, after which the cry is repeated. It may i)erhaps be 
represented in the following way :—lidr> hoo hdo boo — hoo IjoTj 
hob —hob hob hob hob hob — itc. The Hoolock, on the contiiiry. 
cries as follows: — hah, hbo, Imh, hbo, hiih, hall, hoo, hiih. The 
“ hbo ” is on a lower note than the “ Imh,” with which the cry 
frequently ends. 

The ordinary expi'es.sion of anger or remonsti-ance in the 
Hainan Gibbon is a prolonged and giittuml grunt, which is 
repeated mpidly and often, and frequently intei’sjiersed with a 
kind of warble when the excitement, rises. 

Both the Hoolot^k and the Lar Gibbon in the Gardens drink 
habitually by dipping the back of the hand and knuckles into the 
dish and licking the water oft*. They do not scoop it up, in the 
strict sense of the word, at all. Hence Ool. Tickell’s generalisation 
to the effect that in its habit of scooping up water in its hands the 
Ltir Giblion differs from the Hoolock, which applies its lips dii’ectly 
to the fluid, is contradicted on both counts by our specimens of 
these species. The Hainan Gibbon, on the contraiy, almost 
invariably drinks direct with her mouth, only very mrely using 
her left hand for the purpose. It is possible she may have 
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abandoned the habit of employing the hand at the time when an 
injury deprived her of the use of her right arm. And since the 
left is frequently occupied in suppoi'ting herself upon the bars or 
perches in the cage, she has no hand available for the purpose of 
drinking without quitting her hold. 

This method of hand-drinking, probably common to all Gibbons, 
may have arisen in connection with their arix>real life. To avoid 
descending to the ground, they would naturally lick the rain-drof>8 
off the leaves near by, and their great stretch of arm would 
enable them to wipe the water off foliage hanging beyond reach 
of the mouth, the hair>’ l)ack of the hand being clearly more fitted 
for the purpose than the smooth palm. In connection with this 
habit, it is interesting to recall the story told by Duvaucel of 
female Giblx)ns carrying their young to the waterside and washing 
their faces with their hands. This alleged pixxjeeding, presumably 
witnessed in the jungle, can hardly, I think, be accepted without 
confirmation, on account of the absence of any obvious reason for 
the ablutions. If the young Gibbons of which the tale is told 
were hanging, as is their wont, to the breasts of the mothers, the 
action of hand-drinking by the latter might \ ery easily be mistaken 
at a distance for the face-washing. 

Amongst “ quadrumanous Primates the Gibbons have no 
equjils in proficiency in the use of the arms for arboreal and the 
legs for terresti iol piogiession. Moreover, mthin the limits of 
the entii’e order, they are only surpassed in bipedal activity by the 
specialised biped Man. 

Although able to stand and walk to a very limited extent, 
Monkeys are essentially quadrupedal and employ their aims and 
legs to an approximately equal extent in traversing the level 
gimind, scaling rocks, or climbing tiees. Generally speaking, the 
most active climbers are long non-prehensile tailed species, such as 
the Mangabeys*, in wliich the tail acts as a balancer, like the pole 
of a tight-rope dancer. Monkeys of this kind leap with great pre- 
cision and strength, and jiass with spee<l from branch to branch in 
virtue of the great piopelling power in their hind-quariers. They 
are specialised foi* that manner of progression, which only differs 
in degree of perfection from that of other Monkeys and Lemni's 
as a whole. Hie methoil, howevei*, is entirely distinct from that 
piactised by the Gibbons, which swing from branch to branch, witli 
the legs tucked up out of harm^s way against the body, the motor 
power lying exclusively in the arms. Both groups have been 
specialised for arboreal progression, but along tot^ly diffex'ent lines ; 
and it is as difficult to believe that tiie Gibbons, expert gymnasts 
though they be, have been derived from active long-tailed climbers, 
like the Mangabeys or Ijangurs for instance, as it is to believe 
that the tail-swimming Cetaceans have been derived from forma 
like the fiipper-swimming Seals. 

* 1 have never yet seen the Baboon or Macaque that could catch a Maugabejr 
single-handed, given equal conditions as to health and age, in a large-sized cage. 

Proc. Zool. Soc.— 1905, You II. Ko. XII. 12 
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This conclusion respecting the descent of the Gibbons may be 
inferred from their habits alone, quite apart from structure. 

If the Anthropoid Apes be ranged in series according to 
proficiency in bipedal locomotion, the order will be (1) Gibbons, 
( 2) Gorillas, (3) Chimpanzees, (4) Omngs. Gibbons not only stand 
erect and habitually walk without putting the hands to the 
ground ; they can even run with astonishing speed, a sjieed indeed 
compirable to that of Man, allowance being made for difference in 
size. Like Man they nice away when scared ; and, unlike the 
other Anthropoid Apes, they do not use their arms as crutches. 
Sometimes also, but mrely, they leap over the gi*ound with both 
feet together *. 

Gorillas c«in stand and walk upright, but not wdth the ease 
of Gibbons, and it may be doubted if they ever run erect or leap, 
i. e. progress with l>oth feet oft* the gi*ound at one time ; and 
they probably never run from danger, standing upright, as Man 
and Gibbons do. Their usual walk is quadrupedal. 

Chimpanzees, too, are essentially quadrupedal; and under 
ordinary conditions, and when in perfect health, almost alw^ays get 
over the ground on all foui*s,” like a Balxxin or Rhesus. In this 
respect, indeed, they more resemble the Cei^copithecoid Monkeys 
than does any other Anthropoid Ajje ; and they ai*e able to covm* 
the ground with much greater speed than either Goilllas or Orange 
Utans ; but I am unable to say if their quadrupedal method is so 
fast as the bipedal method of Giblxins. Like Balx>ons, they am 
stand erect and walk to a certain extent, but not with tlie facility 
of Gorillas. 

The gait of young Omng-Utans may l>e descnbed as a clumsy 
quadinipedal shuffle. I never ssiw one stand unsuppoi*te<l by the 
arms. Weakness of leg and weight of Ixxly make exclusively 
bipedal action, if not an impossibility, at Iwist so great an effoi-t 
that it may be doubte<l if it is ever i'e 80 i*t<t<l to. Their whole 
oi’ganisjition suggests unfitness for terrestrial locomotion. 

Thus, if the Apes be classified accoi’cling to their quadrupedal 
activity on the ground, they will stand:— (1) Chimpanzees, 
(2) Gorillas, (3) Oi*angs, (4) Gibbons. 

It is interesting to compare this series with one based upon 
dexterity in climbing and addiction to arboreal life. It is: 
(1) Gibbons, (2) Orangs, (3) Chimpanzees, (4) Gorillas. Tlie 
Gibbons stand quite alone both in method and expertness ; the 
others differ mter se merely in degree. 

The foregoing results may be briefly summarfsed as follows : ~ 
The Gibbons are the most expert climbers and bipedal walkers, 
the least expert quadrupedal walkers. The Orangs rank second 
in climbing, third in quadrupedal and fourth and last in bij>edal 
activity. The Gorillas take fourth place in climbing, second in 
bipedal and second in quadrupedal activity. The Chimpinzees 

* XhfM and the followini^ statements aud reflections are based upon tny own 
observations of tlie Anthropoid Apes that have oome under tny notice in the flociet.v*ii 
Oardens. 
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Bttind third in climbing, thinl in bipedal and first in quadrupedal 
powers. 

Since, therefore, the action of Monkeys, whether Cercopithecidse, 
(Jebidee, or Hapalidee, and of Lemurs is essentially quadmpedal, 
the fore and hind limbs being used to an approximately equal 
extent, both in terrestiial and arljoreal locomotion, it may be 
inferr^ that the Chimpanzees have departed least in these 
I’espects from the primitive Primate stock ; the Gorillas a little 
more in the line of bij)e(lal erection and, concomitantly, loss of 
climbing power ; the Omugs still more in the direction of loss 
of terrestrial activity anrl inci*ease of arboreal expertness; the 
Gibbons most of all in the line of bipedal iictivity, dexterity in 
hand>climbing, and loss of qutulrupedal power. 

This serial armngement of the Apes is the exact opposite 
of the one pi’e valent in text-l)ooks, whei*e the order adopted is 
l)ased upon struct ui*e with Man phiced fii’st as the standard for 
cx)mpJiri«on. It suggests that for the origin of Gibbons we must 
lcK)k not to forms ivsemhling any knowm Cercopithecoid tyj)e, but 
to forms which had aheady acquirtnl the Himiine or Anthropo- 
morphine chanictmistics and liad either lost or never leanit the 
method and skill in climbing found in the former group. They may 
liave started from a type somewhat on a level with the Chimpanzees 
with i*espoct to teiTestrial and arboreal activity ; and to swing with 
gi'eater fn^dlity from tree to tree and to obviate the risk of injury 
in case of a fall, it is highly prolmhle that they have become 
ilwai’fed in stature and gi’own lighter in build. Their muscularity 
and length of aim, slightness of body and 8ti*ength of leg, all factors 
of imjKU'tance in enabhng them to tnivei-se the jungle and, in 
case of a miss or a breaking branch, to dixip lightly to the ground 
and run to the nearest tree for safety, w^ere probably perfected 
concomitantly. That Gibbons are able to diup with safety a 
considerable distance is sulistiintiated by the fact tliat Mr. de 
8t. Croix has seen his specimen come to the ground without 
injiny from a height of alxnit 20 feet. When leaping to the 
ground Gibbons swiftly dra>v up the knees as the feet touch, 
exactly as a man doe.^ under similar ciirumstances, to bi*eak the 
shock. 

Another intei*esting feature connected with the habits of the 
Anthrojioid Apes is the size of their eai*s. I liave already suggested 
that the difference in size between the ears of the Oiung and 
those of the Chimpanzee imiy be connected with the difference of 
habits of the two animals. The Oi’ang lives a moro arboreal and 
thereforo a safer life tlian the Chimpinzee, which requires quick 
hearing to enable it to escape to the trees when feeding on the 
ground ♦. Gibbons also, which have relatively large ears, need 
auditory acuteness for the same purpose as Chimpanzees. This 
explanation, however, is not complete and appt»rs at fiiBt sight to 
be contradicted by the case of the Gorillas, which have small eai*8 


• < Nature,’ Oct. lltU, p. 685 (1900). 


12 * 
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and yet are less arboreal in habit tliaii other Anthropoids. It 
must be i;*emembered, however, that the}^ are far more capable of 
self-defence and much less liable to attack and therefore need less 
keenness of ear as an aid in avoiding enemies. In this connection 
it is important to note that of the two Apes inhabiting W. Africa, 
namely the Chimpanzee and the Gorilla, and of the two inliabiting 
the East Indies, namely, the Oiang and the Gibbon, the larger 
and stronger has in each ca^se small insignificant (‘Hi'S and the 
smaller and weaker large ears. 

EXPLANATION OF PLATE V. 

Hainan Gibbon {Hj/lohates hainanvs), from the fenmle specimen now living in the 
Society's Menagerie. The lower tignre, taken from an obscure photograph by 
Mr. W. P. Dando, F.Z.S, represents the Ape when she first came to the Qaraens. 
The upper figure, modified from a photograph of another Gibbon, shows her as 
she has been since the change of colour took place. 


June 6, 1905. 

Dr. Henry Woodwabd, F.R.8., Vice-President, 
in the Chair. 

The 8ecretj\iy read the following report on the additions that 
had been made to the Society's Menagerie in Mtiy 1905 : - 

The registered additions to the Society’s Menagerie during the 
month of May were 367 in number. Of these 174 were ticquired 
by pi*esent}ition and 27 by purchase, 129 were received on dejx)sit, 
25 by exchange, and 12 were born in the Gardens. The tottxl 
number of de})ai*tures during the same period, ly death and 
removals, was 185. 

Amongst the additions special attention may be directed to : - 

A Crowned Duiker ((U.i)haloiphtis coronatns) from West Africia : 
deposited on May 1st. 

A Maxwell’s Duiker {Ctphalophm niaxweUi) from W. Africa : 
presented by Lieut.-Col. Bartlett, il.A.M.C., on May 16th, 

A Nepalese Hoiiibill (Aceros n^palensis) from the Himalayiis : 
received in exchange on May 18th. 

7 Vo Sulphur - breasted Toucans {RhcivipItmtoH carimtm) : 
purchased on May 13th and May 23rd respectively. 


Mr. Oldfield Thomas, F.R.S., exhibited a sj3ecimen of a Bush- 
buck which had been obtained by Mr. C. W, Haywood in British 
East Africa and which appeared to represent a new species of 
the group. It was descril^ed as follows : — 
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Tragelaph u s haywoodi Thos.* 

Thus. Abstr. P, Z. 8. No. 21, p. 9, June 13, 1905. 

A large heavily-built meml)ei* of the group of small species 
without a definite shoi't-haii*ed collar. Under surface darker 
than upper. 

Fur comparatively coiivse ami long throughout, the hairs of the 
back 35-40 mm. in length, (leneral colour very dark, the nape 
black ; the fore-fpiarters blackish brown (near seal-biuwn ”), passing 
into dark reddish brown vandyke-bi’owii ”) on the middle back 
and deeper rufous (daik ‘‘ tawny ”) on the rump. Sides gradually 
dai keiiing dowmwards to the wholly black belly. Doirnl crest black 
as far as the withers, then whitish mixed with some black liairs. 
Thi'ee inconspicuous tiaiisvt^rse w’hitish stripes on each side. No 
longitudinal bands, but a few w’hite sj)ots on the sides of the rump. 
Slioulders and proximal pai*t of limbs deep black, succeetled by tawny 
below\ (Feet unfoitunately lost in the tyjKs) Top of muzzle nearly 
black, with prominent interorbibil whitish streaks nearly touching 
each other in the middle line. Forehesid and crown deep 
ferruginous. Cheeks tawmy ochmceous. Two w’hite spots on 
each side behind and b(*low’ the eyes. Ears thinly haired, dull 
tiiwny bi’owm wdth bhtckish edges ; hairs of inner surface w^hite. 
Chin and interininia white and a large throat-spot duller white; 
bctw’een this and the wliite chest-band the thimt was glossy 
blackish, mixed with some tiiw’ny hairs. White axillary and 
inguinal patehes present. Tail dark t^iw iiy, white below. 

Skull very large and heav}' for one of the smaller members of 
the genus, much larger than in T, scriptm or sijlvatkivs. Median 
palatid notch rather farther forwai’d than the lateral ones. 
Palatal foramina conipanitively long. 

Horns also very powerful, tliick and strongly ridged, much 
finer than thosi‘ of any of the allial forms. 

Skull dimensions of type : — 

(Ireatest length 2t)r) mm. ; Ixxsjd length 247 ; grefitest breadth 
112; muzzle t-o taint 134; muzzle to front of p^ 77; length of 
pjilatal fommina 36. Ltmgth of upper tooth- series 72, of three 
upper premolars 31. 

Horns : length in Nlraight line 400 ; on anterior ritlge 470 ; 
greatest liasal diameter 59 ; liasal ciicumfei*ence 171. 

Hah. Nyeri, Kenya District, Britisli East Africa, Altitude 
6000 feet. 

Tyjie. Full-grown male. B.M. No. 5.5.16.3. Collected and 
pi’esented by C. W. Haywood, Es(|. 

Mr, Oscar Neumann t had soiled tlie smaller species * of 
Tragdaphm intt> two gi*oups, charm'terised by the presence or 
absence of tlie peculiar coll;ir of short hairs which had been so 

* [The complete account of the new npetucb described in this communication 
appears here ; but siiWM? the name and preliminwy diagnosis were published in the 
* Abstract/ the species is distinguished by tln^ name being underlined. — E ditob.] 
t 8B. Oes. nat. Pr. Berl. 1902, p. 98. 
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often noticed in Buslibucks, and which was eviden% of definite 
systematic value. But, as Dr. Einar Ldnnberg had shown several 
of Mr. Neumann s allocations wei*e incorrect — ceiHainly the Cape 
nyhxnAicm liad a 8hoi*t-haired collar, and fell into the scriptim 
group, while the Nilotic hor had a well-haired neck, 

Mr. Neumann had also stated tluit the forms with well-haired 
necks known to him did not have a darker underside, but since 
his paper was written Lonnbei^’s hwisoni and the present animal 
liad both prov ed to piesent the combination of a hairy neck and 
a black belly. This combination thei'efoi'e distinguished hayiroodi 
from any (»f Mr. Neumann’s species, while from the Camercwm 
kimtsoni it was sep\i’ated by its whitish dorsjil crest, less numerous 
spotting, and other detailed characteristics. 

In company with this handsome animal, which Mr, Thomas 
had much pleasiu’e in miming after its discoverer, Mr. Haywood 
had sent home to the National Museum two immatime skins, 
with skeletms, of the recently describcsl Forest- Pig (Hyhcho rm 
meinerizhugeni). It was hoped that an adult sjXKumeii 
suitxbie for mounting would soon be ohtaineil, and this 
Mr. Thomas looked forward to exhibiting to the Society in due 
course. 


Mr. Oldfield Thomas also exhibited a series of Mammals and 
Birds from Japin as the first-fruits of an exploration of the islands 
of Eiistern Asia conduote<l for the furtheinnce of science by the 
President, th(‘ Duke of Bedford, K.G,, in (mder to show bis 
Gitice’s sympathy with the teclinical side of the* Society’s work, 
Tlie sjjecimens obtained during this explonition would be laid 
before the Society from time to time, and |)ap(»rs would be read 
on them by various specialists, after which his (Inicc projXKsed 
to present them to the National Mnseiini. 

Mr. Thomas commented on the immen.^e value such a 
systematic exploration woidd In* to science if it wei*e cari*ie<l on 
for some time, and instanced the revolution in our knowle<Ige of 
the mammals of South Africa — a region supposed to ]»e well- 
known — which had been eftected by the similar exploration 
conducted by Mr. C. D, Rudd. 

The Japtinese eolle(^tion had l)een made by Mr. Malcolm P. 
Anderson, who had already proved his i>owei*8 lioth during tlie 
Stone Expedition to Ahiska anil by tlie collections he lunl made 
in California. 

Of the specimens now laid before the mating Mr. Tlioiuiw 
drew attention to a fine Mai^ten, which apjxjai'ed to lie diflerent 
from the oi*dinary Japanese Mai*ten {Mmtfkt 'niekimp^i^) and 
which, as the first new mammal discovered on the exp(*dition. he 
proposed to name in honour of the President : — 


* Ai'kiv for Zoolojfi, Storkholm, ii. 


15 ( 905 ). 
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MuarsLA melampus bepfobdi Thos * 

Tlios. Abstr. P. Z. S. No. 21, p, 10, June 13, 1905. 

Size as in true mdampua^ or slightly larger. General colour 
above, in winter pelage, near “ isabella,” but rather darker and with 
an olivaceous tone, nearer to the yellowish brown of if. m, 
tamTmsf than to the golden yellow of Tnelmnpus, Wool-hairs 
of back brown at base, then dark yellowish. Long hairs brown. 
Muzzle dark chocolate-brown, passing backwards, on the crown, 
into silvery greyish. Ears whitish both externally and internally. 
Nape moi*e yellow than back. Sides of neck brilliantly yellow 
(“ deep chrome ”), sharply contrasted with the upper colour along 
t\ line halfway up the neck, and in continuation with the deep 
oitinge ochm;eou8 of the chest-pitch. Lips pale brown, lighter 
than the top of the muzzle ; shai’ply defined from the whitish 
interramia, which in turn passes without line of demarcation 
into the orange of the throat and chest. Belly brown, not unlike 
bick, the throat-|)atch extending to the steniiim and continued in 
some specimens as an iiregular line of si)ots to the inguinal region. 
Limbs deep brownish black from halfway down the forearms and 
on the hind feet. Tail pale brown for the greater part of its 
length, the underfiir dull yellowish as on the body ; tip shai*ply 
conti-asted yellowish or cream-colour, forming a conspicuous 
terminal tuft. 

Hlcull as in tsmmiSy slightly larger than in melampm so far as 
material for coinpirisoii exist^. 

Dimensions of the type, measured in the flash : -Head and body 
420 mm. ; tjiil 220 ; hind foot 87 : ejir 40. 

Skull — greatest length 84 ; bisal length 75 ; zygomatic breadth 
48 ; intenwbitiil ])readth 20 ; ma-stoid hrefidth 37*5 ; palatal length 
42 ; length of upper p* on outer edge 9*5. 

ITah, Washikaguchi, Nara District, E. of Osaka, Southern 
Centinl Hondo, Japin. 

Type. Adult male, B.M. No. 5.5.30.3. Original number 123. 
Collected 13 January 1905 by Malcolm P. Anderson, and pre- 
stmted by the Duke of Bedford. Four .si>ecimens. 

This veiy handsome Marten is conspicuously different from 
the yellowish J/. mehnnpasy and is curiously more similar in 
general colour to tlie M. m. tsmnsis of the Tsu-shima Islands. 
Prom both, however, it is i*eadily distinguished by its brilliant 
yellowish throat and neck pitchas and its conti'asted tail-tip. 


Mr. R. 1. Pooock, F.L.S., the Superintendent of the Gardens, 
exliibited a female specimen of the Jamaican Scorpion, Cenirimis 

* [Tbo complete account of the new 8i)ocieii described in this communication 
appears here ; but since tbe name and preliminary diagnosis were published in the 
‘ Abstract,* toe species is distingutshed hy the name being underline.— E dttob.] 
t Tbos. Ann. Mag. N. H. (6) m. p. 161 U897). 
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imvlanua^ canning its young on its back. The specimen had 
been presented to the Society by Mr. Henry Munt, P.Z.S. 


Dr. P. Chalniei*s Mitchell, the Seei*etar 3 ^ to the Society, read a 
paper, illustmted by Inntern-slides, entitled On the Intestinal 
Tract of Mammals.’’ 

This paper will be published entire in the ‘ Twniwictions.’ 


The following papers Avere read ; — 


1. Rough Notes on the Natural History of the (Jountry 
West of Lake Victoria Nyan /a. By C. Drlmk- 

Radoliffe, M.V.O., F.Z.8. 

[ K<‘cei\e<l June 0, UlOo.j 

These notes contain the geneml results of my olysevvatious on 
the Natural Histoiy of the region tmversed by tlie Anglo-German 
Boundaiy Commission in the years 1902-4. Memoirs dealing 
more exjictly with the collections that were made have already 
ap])eare(l in the ‘ Proiieedings ’ of the Zoological Society (P.Z.S. 
1904, vol. i. pp. 371, 409) and ‘ The Jhis ’ (1905, ]>. 199.). 

Mammals. 

Beginning with the larger mammals in the couutry und(*r 
discussion, it may he stated that Elephants ajypear periodically in 
the sw\amps and forest iietir the mouth of the Kagei*!» River on 
the nortliern side, 'fhese elephants stmy in this direction, 
probably, at a time when it is dry in the interior. They come, 
no doubt, from the herds in uoi-therii Aukolo and Torn. At no 
other point were tnu’es of elephants seen except t>iM» single track 
going from north to south from the Koki lyills towards the 
Buseiiya forest. In the ue.^t, a few elephants were iioticwl near 
tlu* shores of Lake Albert Edward, also probibly stmgglers from 
tln^ hertls fuither noi-th. There was no i‘vidence f)f elephants 
crossing from south to noiHi, or rice ref^sd, along the 1st parallel 
south latitude. 

It may perhaps he assumed tlmt the herds of elephants reporteil 
by E. 8. (hogan and other travellers in the Mfnmbiro district 
belong to the forest-regions of the west. The herds of elepliants 
on the east of Lake Albert Edward and Ruweiizori pi^obably do 
not wandei* into the Congo forests. It has been noticed that the 
elephants to the west of the great line indicated by Lake 
Tanganyika, Like Kivu, Lake Albeiii Edwai*d, Lake Albei*t, &c., 
and the Nile differ in many particulars from those lying to the 
east of this line. At the same time, it must be remembered that 
large herds of elephants are in the liabit of crossing the Nile to 
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the north of Lake Albert, and there seems no reason why they 
should not extend their wanderings into the Congo forests, 
although SO far observation tends to show tliat these herds find 
their way l)ack again, as a rule, to the countries east of the Nile. 

Hippopotami are not veiy numerous in the Victoria Nyanza 
near the mouth of the Kagera. The locality does not seem veiy 
well suited to them. In the Kagei'a lliver itself there are more, 
and pai'ts of the iiver are infested by a number of very savage 
brutes that make navigation in (»inoes or small boats extremely 
<Uingerous. Lt. Weiss, of the Cernian Commission, was lepeatedly 
attacked when in a very large canoe. He wiis almost upset — one 
man was dragged out by tlie arm, but escape<l. Finally his crew 
1 ‘efused to go on and ran away with their patldles. The actual 
numiKsr of hippopotami cannot be considered large in comparison 
with the huge herds in the Nile north of Lfike All)eit. Probably 
in the gi*ejit swamps of the Kagera, considembly to the south of 
the area traverscnl by the Boundaiy Commission, the hippopotfimi 
are mucli moi'e numerous. The sj^ecimens secured in the Kagera 
were deciderlly inferior in .siz<‘ and in development of ivory to 
thase of the Nile. 

llliinoceroses are extremely numei*oiis on the right bank of the 
Kageiu, (*sj)ecially iji Kaiugwe. Tlie number of th(*se animals is 
quite remarkable, and, a<*cording to accounts receiveil, they are to 
Iw m(*t with in even greater numbers a little fui*ther south. It 
is a curious fact that no rhiiiot‘eroses are to be found on the left 
bank of the Kagera. All those seen belonge<l to the common 
black African tyi>e. Stories were euiTent of tlie existence of the 
White Rhinoceros on the right l>ank of the Kagem, Imt these 
rumoins recjuire et)nfirmation. The rhinoceroses appear to have 
no hesitation in frecjiientiiig the extremely steep and difficult hills 
of Karag>ve. Their tracks and Nigii.s were seen up and down hills 
and on ridges which ap|ieiu*ed more adapted to the habits of 
klipspriugers or goats than of such bulky animals as rhinoceroses. 

In tlie virgin forest west of the lake near the mouth of the 
Kagem, in the swampy ami open forest e^ust of Koki, and in the 
Busonyi forest west of the Cambaizi gix)up of hills, several herds 
of Bntlaloes are to he found. These buffaloes are of a very 
interesting, new, large variety. They are, perhaps, the largest 
huiialoes in existence. In all, in the district referred to, there 
may l)e 400 or 500 buffaloes, and as their inunhem are not likely 
to 1)6 interfei’ed with, except by men ju-med with rifle-s, they may 
he considered to Ix^ firmly established again after the devastjition 
caused by the gi*eat cattle-pUigue of some ten yearn ba<*k. 

In Bukanga the buffiiloes wander in seaixdi of young grass, 
after the fires, as far as the hills of Ankole and Koki, from the 
forests which form their strongholds. There is one <lisad vantage, 
however, connected with tlie presence of the Buffaloes, of the 
Eland, and perhaps of other Antelopes. This is the tsetse-fly, 
and it is to be feared that as long as large herds of buffaloes and 
the greater antelopes exist, so long will tlie tsetse-fly make it 
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impossible for domestic cattle and horses to live in the same j>art 
of the country'. I myself lost an Arab horse I had had for six 
years in Africa and was very fond of. He was bitten by tsetse* 
fly in Bukangti. 

Eland were met with at two points in Bukanga — near the 
Nyakafunzo swamp, and in the districts known iis Mpororo and 
llushenyi. In Bukanga there were herds amounting to, perhaps, 
200 animals, and the uninhabited countiy sun-ounding the 
Nyakafunzo swamp seemed admirably suited to their needs. 
They were considerably preyed upon, unfortunately, by natives, 
who organised hunting-jiaities into this district both from the 
British and the (lei-maii side. Still more unfortunately, the 
natives are sometimes armed with rifles. The result could l>e 
seen in many wounde<l animals observed from time to time, and 
in dead bodies found witli bullets in them. Lions also take toll 
of the elands, but the natund decrefise due to this cause is nothing 
compared to the damage inflicted by natives with firearms. 
Further west a herd of considerably o\ er 300 ehuids was seen, 
and this, pi'obably, is only an outlier of still gi'eator herds in the 
open country further south. It seems, therefore, that this countiy 
is abundantly supjdied at present with representatives of this 
magnificent antelope, which, 1 believe, might lie inmle of gi‘t‘at 
econoinu; value. The meat is equal to the liest English l>eef, and 
a bull eland weighs about 17 cw't. 

Zebins occurred coincidenbilly with the Eland in Bukanga. and 
they number, perhaps, 400 individuals. Tn llushenyi another 
very large herd of zc^bras was sctui ; and it may be remarkwi that 
in the Rushenyi herd a single zebra was seen almost entirel}" 
pure white in colour, a few stri]>es only .appeared on the neck 
and hind -qua.i't ers. Another .small herd of zelmis, amounting, 
perhaps, to 150 individuals, was s€vn in the plains in southern 
Ruainpara, on the left bank of the Kagera, iust- north of the 
point where the river turns from the south to east. 

Roan AntelojH? were en<-ountered, a few’ at a time, in Bukanga, 
ill the nan*ow’ valley of the Kagera, and in .south- wx\st Ruam])an) 
north of the bend of tin* Kagen\ just refeiTed to. They were 
occasionally met with in Ritshenyi and Mporoi-o, and appeai’ed 
more niimenius in Kaiagw^e, where for some I’oason there 
appeared to lie no Eland, no Zebras, and no Damaliscus. These 
la.st w’ei*e the common haitebeeste thioughont the west of 
the lake. In Bukanga, Damalistuis were very numerous. The 
n umber in this part may be estimated at 1000 individuals. No 
othei* variety of hartebee.st€* maile its ap|ieaitince : 2(K) oi* 300 
individuals were found with the herd of zebras in south-western 
Ruampara, and in Rushenyi and Mjxiroro the DamaliHcuis 
liartebeestes are very numeious. 

The Nile Valley variety of Water-buck {Kobas defansa) is 
common in Bukanga, and may be met with in benls uj) to a dozen 
or fifteen individuals. Tliey also appear fairly plentiful tbmugh* 
out the valley of the Kagera and in w’e.steni Ruampai'a, but 
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apparently not further west. These water-buck Iwive fine heads, 
as a rule considerably larger than K. ellipBvprymnm iii East Africa, 
although the heads are not nearly so big iis are found in the 
Semliki Valley. 

In the swamps near the mouth of the Kagera, on the shores of 
the lake, and on the islands of the Sesse group, Lhmiotra<jfi^ 
apekei Wiis fairly common. This animal, owing to its nocturnal 
and swamp-loving habits, is of course seen extremely rarely, but 
it is frequently hunted by natives with nets and pa(*ks of dogs. 
The horns ai*e often to be met with in possession of native.^. 
There is at present a <loubt whether more than one sj)eeies of this 
antelope is not found in the same district. 

In Bukanga, esjjecially about the Nvftkafunzo swamp aiul to 
the south of it, large htnds of Mpida. \ jilpyce.ro8 mplampm) may 
be met with. These l)eautiful antelopes are to he seen in herds 
of 200 <n* .‘U)0, and in the district leferred to perhaps 1500 
individuals exist at th(» present time. They were met ^\ith 
at no other |K)int throughout the eountiy tmvei’sed. 

Very commfm, although <K*curriiig oidy in ou(‘s and twos at a 
time, w'as a speck's of Reed-Buck (Oerclcajmt '^ sp.). This antelope 
wiis chiefly C4)nfine<l to the low-lying grassy country in Bukanga, 
along the lianks of tlie Kagera, and in Ruanqwira. 

Another very common antel<)j)e was the Oribi {Oinrhla montana). 
1’his little antelofK* aj)j)ejired almost everywhere on the low 
ground in the mountains, except in the highly cultivated parts of 
Ankole and the mountiiins in the west. In general, it may he 
said that no antelopes or g^lme animals of any description wei'e 
si»en in the Ruchigga mountains and their northern and eastern 
extensions. Bush-buck and Harnessed AntelojK" were seen at 
rare intervals in the valley of the Kagera. The latter appeared 
occasionally at the edges of the dense forests near the mouth of 
the Kjigera, aud in one or two places in the narrow valley of the 
Kageia iK'tween the mountains. 

Bush-buck were occasionally seen in the Koki hills and the 
mountains of Ruampaiii, where tlie deep gullies choked with 
vegebition aftc)ide<l them shelter, ami tlie open giussy hillside's 
excellent feeding-grounds. 

On the steep hills of Ankole and Kaiagwt', Klipspringers weie 
common wherever the ground suited them. The form in this 
country shows some differences when comp«u*ed with the klip- 
springers of oth(*r paHs of Africa, and may prove to he an 
intermediate varietv . 

Of Monkeys, Colohiis gusreza was si»en in the forests near the lake. 
The common grey African monkey was also ol>8erved in many 
places, an<l an interesting species, Cercocehm aterrimmy was also 
seen in the dense forests iieiu’ the lake and in the dense forests 
reund Minziro. The last-named monkey looks almost hltw'k and 
is very shy. Its cry is very lou<l and peculiar, reminding one 
slightly of the ciy of the Chimpanzee. IJaboons are common, 
especially in the mountains in Ankole and Kanigwe. 
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Wart-Hogs {Phacochwrm cethiopicus) were occasionally to be 
met with all along the valley of the Kagera. though nowhere very 
numerous. Aardvark were present, though of course never 
seen unless dug for. Their holes, however, were found in all 
directions in the low-lying country, and they are probably fairly 
common. 

Of beasts of pi’ey Lions ai’e faii'ly common in Bukanga, in the 
neighbourhood of the Xyakafunzo swamp. They also appear in 
western Iluampiiii and in Rushonyi and Mpororo. In general 
terms, it may be said that they are to Ixi found wherevei’ hirge 
herds of zebras and antelopes exist. In Bukanga, however, it 
apj)enrs that they have taken to man-eating fairly extensively. 
I’he natives in this })art of the world have a wholesome dirnd of 
them, and <luring the short time the Boundary Commission was 
at work in Bufcinga repeated instances occurred of lions attacking 
human beings. 

Leopards are also found throughout the whole area under 
discussion except the extreme western poi-tion. Although they 
live principally on the small antelopes, monkeys, guinea-fowl, 
itc,, they also take toll of the natives' gosits, anti thus become 
sometimes a great nuisance. At Mulema camp, for in^stance, 
a leopard took goats from one hut or the other almost every 
night for a month, and when Captain Langhlin, Dr. Bagshawe, 
and Mr. Doggett ondevoured to kill him at the nati^•es' rtHpiest, 
he wounded, more or less seriously, no less t])an thirte<?n men 
before being finally despatclied. Cheetahs nppai*ently do not 
exist in tliis pirt of the country vrest of the lak(‘. Serval Cats 
were occasionally met with, and a smaller gi’ey, rather long-tailed 
Wild Cat. Hyjenas appeared occasionally, but may be sjiid to be 
i*}ire. They were of the usual spotted variety. 

Ottei'S are coitimon iii tlie lake. Two forms were m(*t with, 
one very large, the other smaller. These two are stated also 
to be common in Like Kivu. 

Among smaller mammals, interesting spiicies were a Piecilogah 
dofjyeMiy an extremely liandsome, huge, striped Stoat; Taiera 
faUax ; Procavla hpttot) i : these three being new species. Another 
extremely interesting animal was Iferpestes galera rohustuSy a 
fish-eating Mongoose. 

In all about 180 specimens of mammals wei’e collected, and a 
large number have been described in the ^ Proceedings ' of the 
Zoological Society of London, the most interesting l>eing the new 
Buflalo {Buhcdits caffer radcliffei)^ Pcacilogale doggettiy Taterafallax 
and Procavia hettoni, Thei'e is no doubt that n scientific inves- 
tigation would disclose a much larger number of small mammals 
than were secured for the collections of the Boundary Com- 
mission. All the region west of the lake abounds mth sijeeies 
of gi-eat scientific interest, the interest increasing the further 
west one goes, aud it is a matter for the gimtest regiet that 
a collection could not be made in the neighbourhood of the 
Mfumbiro Mountiiins, 
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Birds. 

Iiake Victoria is a disappointing sheet of water in bird-life as 
in fishes. Birds are of courae pi‘esent, but not in the vast 
numbers so extended a sheet of water in the heart of Afric^a. 
might lead a naturalist to expect.- Tlie reason is probably to be 
found in the fact that the food-supply in the lake is very deficient 
for birds and fishes alike — for many species of birds in conseciuence 
of the povei’ty in fish. 

The White-headed Fish-Eagle {Haliaetm albicUla) is fairly 
common all round the lake-shore and up the Kagera River. This 
bird is invariably found in pairs, and appears to divide the districts 
into beats, each containing its pair of fish-eagles in possession. 
Their cheerful stpialling, as descnbed by Sir Hany Johnston, is 
one of the most familiar sounds near African river and lake. 

An Ospi*ey may also ocaisionally be seen on Lake Victoria 
seizing fish on the surface of the water in a manner peculiar to its 
kind 

A specias of Plot ns is fairly common, and may be seen in small 
congregations at certain points where the ambatch or rocks afford a 
convenient s}X)t for perching and hanging their wings out t/O diy. 

With them may also be s(5en the large Coimorants, which here 
and there form communities numbering several hundreds. The 
northern end of the island Usuwgwe and the small rocky 
Mwasambwa Islands and Diimo Point are favourite haunts of all 
these hii'ds. 

A large Gull, reseudding the bhick-lmckefl gull at home when on 
wing, is also not uncommon close in-shore and especially in tlie 
rivers. 

The Pied Kingfishei* Ls fairly common inland. The two varieties 
of brilliant-hued Kingfisliei*s appear to forsake their occupation of 
fishing to devote themselves entirely to the captui’e of insects. 

Herons are fairly plentiful in the swamps and at the edge of 
the lake. The most conspicuous amongst these is the (Toliath 
Heron, a bird whose immense span of wing can be fully appmdated 
when, distui’l)ed by a canoe, he flaps slowly ticross the Kageiu 
River. The common Grey Heron is also a familiar sight, and at 
times flocks of the White Egret. Night-Heix)ns tu’e fairly common 
along the Kagei*a River. 

In the lake, Egyptian Geese and Spur- winged Geese may be seen 
in small numbers ; Pigmy Geese ai-e not uncommon near the lake- 
shoi'e, where the open reeds afford tliem shelter. 

Yellow-billed Ducks are {)erhaps the commonest of the ducks on 
Lake Victoria. Throughout the course of the Kagem River no 
ducks and geese were observed until reaching the Rufua River, and 
especially the Karengo Lake. The latter seems a favourite haunt 
of wild-fowl, and for this region of Africai is very well supplied 
with water-birds of all descriptions. 

Huge flocks of Pelicans are to be seen, and large iiuml^ers of 
Pochards and Yellow-billed Duck ; also Egyptian Geese. , 
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A few Pin-tailed Ducks were also seen, but no Mallai^ at any 
time. 

Teal are not uncommon ; and in the Ilufusa Stream and the 
swampy streams draining the Kaienge Lake the Snipe were fairly 
numerous in December and January. 

Along the lak('-shoi*e, especially among the am batch ti’ees, were 
vast communities of Weaver-birds. No less than seventeen 
foiins are represented in the collection of these, many belonging 
to the brilliant species found inland. 

ibises are not uncommon near the water. The Glossy Ibis is a 
common bird, and most tmvellei*s are familial* with its exaspemting 
ciy when disturbe<l. The Sacral Ibis, on the other hand, is much 
shyer, and confined to larger and remote sheets of water. 

CVowikhI Unines are common, especially in the west. 

Bustards are not uncommon, especially in the open cattle- 
country in the we.st, about Deceml)er. Denham’s Bustard, the 
large red-necked species, wa.s fretjuently seen. 

Pigeons are not often seen, but the Doves in plae(*s were vi*ry 
numerous indeed, especially in Bukanga, 

Pan'ots were sc-jirce, except the one small species collected. 
(Jrey PaiTots, so common in ITgjuida, were never seen nettr the 
Kagera. 

Birds of Prey were represented by the Bateleur Ejigle and 
another species which was fraiuontly observed 2)ursuing guine-a- 
fowl. 

Vultures were inrely seen except in Bukanga, wher(» the Hons 
provided them with frecpuait meals. 

It is worth noting that in April a migi*jition of Hobbies .appears 
to pass through the country. Enormous numliers of this 
handsome little falcon w’ere seen at the sjime time busily 
engaged in pui*suing locusts, large clouds of wdiich appeal* to 
make their .appeai’aiice at the same time. 

In the neighlx)urhood of the lake Hornbills of two species 
are common, and Touracoes of tAvo species make their apj>eai*aiice 
in the dense forests. 

An interesting bird was the Honey-guide, which in Bukanga 
and the narrow valley of the Kagera River V€»iy frequently 
provided us with honey by lefuling to the nests of wild bees. 

Goatsuckers ai*e common, and in March, April, and May the 
pennant-winged species became veiy conspicuous, as wdien the 
long feathers are develojied the bird has the apjjeai*{ince, when 
on the wing, of a toy Japanese kite. 

Three species of Bee -eaters were seen, but the Roseate Bee-eatei* 
of East Africa and the Nile countries did not make an aiipearance. 

The birds belonging to the scrub and open foi*est coimtiy, the 
Barbets, Woodpedcei*s, Pittas, Swallows, Flycatchers, Tlirusbes, 
Shrikes, Tits, and Finches, wei-e never to be seen in large numl>ei’s, 
though appearing in isolated parties sufficiently often to preserve 
the district from the appearance of lifelessness, wdiich is a 
disappointing feature in other parts. 
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The Larks and Pipits were, on the whole, very scarce. An 
extremely handsome Glossy Starling was a very conspicuous bird, 
which seemed to like the neighbourhood of camps. The White- 
necked Crow and the fine Razor-billed Raven were especially 
common in the west ; and it was in the ctittle country and ou 
the Ruchigga Mountains that the Tick-birds (Buph^a) were 
observed, although some weie seen following large heids of 
elands in Biikanga and Mpororo, and the rhinoceros in Karagwe. 

Perhaps the most noticeable feature in the bird-life was the 
exti'aordinary numl)er of Fmncolins of every species to be seen in 
Bnkanga. Every valley and almost every patch of dry grass 
appear^ to contain a large number of these birds. In the 
evenings, when the grass had been burnt in patches, numbers of 
Prancolins could be ol)flerved feeding in the open like pheasants 
outside a cover in September at home. It would have l)een easy 
to have shot forty or fifty bniee a-day if time and cartridges had 
been available. 


2. The Distribution of Mexican Amphibians and Reptiles. 
By Hans Gadow, F.R.S., F.Z.S. 

( R^eivetl May 17, 1905. ] 

(Text-figiires 29 32.) 


COSTEKTS. 

Introtluctioii, p. 191. 

lA%t of SpecioM collected by H. G., p. 193. 
PhyHical Features of the Localities, p. 196. 
Review of the Distribution of (*iecilia, p. 199. 

Urodela, p. 300. 
Anura, p. 205. 


Suuimary, )>. 301?. 

p. 208. 


ii^rucodilia, p. 209. p. 209. 

Chclonia, p. 209. „ p. 210. 

Lacertilia, p. 211. „ p. 220. 

Opbidia, p. 322. „ p. 226. 

Distribution accordiiif? to Altitude, p. 227. 

List of Species occuitiiic in High Altitudes, p. 232. 

General Conclusions ;—Evolution of Middle America, p. 334. 

Immigration and Spreailing, p. 238. 
Xortbeni and Southern linmiirrantb, p. 241. 


Tnteoductiox. 

These investigations are based ujion a considerable material 
which it is convenient to enumerate : — 

1. The volume on Reptilia and Batrachia, by Dr. Giinther, of 
the ‘ Biologia Centrali- Americana.,* with its thousands of references 
to localiti€)8. 

2. Oope’s posthumous work, ‘The Oi’ocodilia, Lizards, and 
Hnakes of North America,’ Rep. U.S. National Museum for 1898. 

3. Boulenger's Catalogue, with the lists of ever-increasing 
iulditions, of the Collection in the British Museum of Natural 
History. 

4. Collections made by Dr. Meek during his ichthyological 
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tours thi*ough many States of Mexico. These, and othei’s, I have 
been able to examine owing to the courtesy of the officials of the 
Field Columbia Museum, Chicago. Dr. Meek has, moreover, 
given me much verbal information al)out the physicuil aspects 
of the places visited by him. 

5. There is a fair number of native specimens in the Govern- 
mental Museums and otlier Institutions of various towns in 
Mexico ; for instance, in Mexico City, Orizaba, and Oaxaca, but 
the labels vouchsafe at best no fuithei* tiaistworthy infoimation 
than Mexico ** or “ La Kepublica.” 

(>. Distly, the material which 1 ]ui\’e collected myself, or noted 
down, during two journeys in Mexico, notably in the Valley of 
Mexico, the States of Vem Cruz, Oaxaca, Guerrero, Morelos, and 
Puebla, and in the neighbourhood of Za})otlan s. Guzman in 
Jalisco, especially the Kevado de Colima. The features of the 
Central and Northern plateau, except the vicinity of El Paso, 
1 know only from several rapid tmnsits, quite enough, however, 
to gather the main aspects of this enormous stretch of country. 
Moreover, here Dr. Meeks infonnation has been es]iecially 
welcome. Valuable for comparison, but of too short a time 
for serious collecting, wei-e a few days passed in New Mexico, 
the Grand Canon of Aidzona, the Californian Desert, and the 
neighbourhood of 8a ]\ Fi*ancisco. 

A few words are necessjiry as to tlu» way in which I havt» 
inai'shalled the thousands of data. The i*eputed lcK*alities were 
marked dow'ii on an outline<l map of the Ilepublic, a sepamte 
map for each species. In this way alone generalisations (jould ha 
formed, often at a glance, concerning the distribution of the 
species and genera. Many localities, at first suspicious, revealed 
themsehes as very doubtful or as obviously erroneous on further 
reference to the original papei*s. 

It was also found that the number of different lociilities is 
astonishingly small, less than 100, although they now^ cover a 
fair portion of the whole country. With the exception of 20, all 
these localities lie south of the line Guadalajai'a, Guanajuato, 
Tampico. The whole State of Miehoacan and the western lialf 
of Guerrero are still an almost absolute terra incognita, but to 
judge from wdiat 1 have found in Middle Guerrero and what is 
knowui from Colima, the fauna seems to be rather continuous. 
However, the basin of the Lower Btilsas and thence to Colima 
will in all probability yield much of interest to whoever wdll bi*ave 
these inhospitable and positively unknown regions. 

Both Godman (introduction to the volume on Bhopalocera) and 
Giinther, in their statistical tables, have divided Mexico simply 
into Noithern and Southern by an absolutely arbitiary linewhicli 
runs from Mazatlan to Tampico right across the country ! They 
have done this in spite of their collect statements about the 
main physical features of Mexico, the unmistakable continuation 
of North Amencan forms over the Plateau, and the extension of 
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Southern or Central American forms northwards into the Pacific 
and the Atlantic borderlands embracing this Plateau. The two 
columns in these tables are of no use, they are even misleading. 
GUnther has properly taken off Yucatan as a separate district. 
Cope’s division {op. dt. p. 1206) into a Sonoran, Austroriparian, 


Text-fig. 29. 



an<l 1'oltocan subix'gion of Blanford’s Medi -Columbian legion, and 
the Atlantic -f Pacific Tierra Caliente as l^longing to the Neo- 
tropical region, is excellent when taken broadl}" ; but his sub- 
division of the Toltecan into an Oiiental, Central, and Occidental 
province is a failure. 


List of Species collected hp myself during the months of June 
to October 1902 and during 1904. 


Dermophii mexicanua. 
AmUijfstoma tigrinum. 

„ cdtamirani. 
Thorius pennatnlM. 


San Juan Evangelista. 

Lake Xochimilco. 

Dos Rios. Contreras, Sierra de Ajusco. 
Citlaltepetl, 9000' ; Ceno de S. Felipe, OaxacSt 
8260'. 


Spelerpes oHzahensit. 

„ hprostts. 

„ cUiropterus. 

„ variegatus. 

„ h^lH, ' 

Batraeho$ep» attennatm. 
8eapkiopu$ dngesi. 
Uhinophrgne aorsath. 


Citlaltepetl, 8000-12,600'. 

„ 8000-11,600'. 

„ 9000-10,000'. 

Orizaba, lVe.sidio S. of Cordoba, Tetela, 6, Juan 
Evangelista. 

Omilteme. 

Nevado de Colima, 7000'. 

Totolapan, S. Oaxaca. 

Pi'esidio ; Agua frin. 
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B^o vallicepg, 

„ tnarinui. 

„ fMartnorens, 

,, intermediva. 

ByJa haudini. 

„ eximia. 

„ stauffWi. 

„ copei, 

Phjfllomednsa davn i ro lor. 
ITiflodes rhodopis. 

„ heat(B. 
EnpempMx ffadorii. 
Leptodactjtflus alh i la hr in. 
„ valufimmis. 


Borhoroocelcst mexicanns. 
Sj^rrhopua vernicnlatus. 
Vahidicola wexivana. 
Eng y stoma uatum. 

Sana montezuma;. 

,1 haUcina, 


palmipss. 

Crocodilus americamts. 
Caiman sclerops. 

Cinoatemum integrum, 

I, effeldti. 

„ feucostomum. 

I, pennsylvanieum. 


[June 6, 

Orizaba, Presidio, Motzorongo, Tetela, Ague fria. 
Totela, San Mateo del Mar, Tehuantepec ; Igiiala, 
Tierra Colorada ; Ban Luis Allende. 

Salina Cruz,* Cocoyul, Tierta Colorada, Cajoncs 
3000', Chilpancingo, Hio Balsas, Igtiahi. 

Tetela, Totolapaii, Oaxaca j Omiltemo, Chi I panciugo , 
Presidio, Motzorongo, La Bay a \ Tierra Colorada. 

Ban Luis Allende. 

Taciibaya near M. (\, Buena Vista. 

Motzorongo. 

(Chilpancingo, Mazatlan, Cajones. 

Bio Bnlsa.s ; Ban Luis Alieiide. 

Citlaltepetl, 8000-12, 6(X)' ; Mot /orongo, Agnafria ; 

Nevado de Colima, 8(X)0'. 

La Pcrla, North of Orizaba. 

San Mat4M> del Mar. 

Agua fria, Salina Cruz, (Clocoyul. 

8. Juan Evangelista; S. Mateo del Mar, Salina 
Crirz, T^uesixtlan ; Cocoyul, Pacific Camp, San 
Lilia, Tierra (’olorada. 

Omilteine, 7600' ; Nevado de Colima, 8(X)0'. 

Buena Vista, S. (luerrero. 

Chiliiandugo. 

Presidio and Motzorongo. 

Xochimilco, Chaleo, Zapotlan. 

Mexico, Orizaba, Motzorongo, La Baya, Agua fria, 
Salina Cruz, Tequi'sixtlan, near ToBdapan ; 
Cajones, Buena Vista, 'J'ierra Colorado, Liiiion ; 
Omiltenie. 

Motzorongo, Tcquesixtlan ; Cuernavaca, 

La Ka.va, Agua fria. Bio Balsas, Pacific (’amp. 

Agua fria. 

San Mateo del Mar; S, Bionisiu, Zapotlan. 

San Mateo. 

San Luis Allende. 


Bermatemys matvi. 
Nicorda ruhida, 
Chrysemys grayi. 

„ omata. 


Tetela. 

Tetela, Agnafria, San Mateo <h*] Mni. 
San Mateo. 

San Mateo. 


Chelone viridis. 


Ban Mateo ; Pacific Camp, 


Upharodactylus glaucus. 
Vhyl I odactylus tub rrcu loans. 

Coleonyx elegana. 
Jlolhroolia texana. 

Via elegana. 

„ bicaHnata. 


„ irregularis. 
Flirynoaoma aaio. 

M modealum. 
Sceloporns torquatv^. 

„ apinoaua. 


„ aeanthinua. 

tt formoaua. 

» pyrrhoeejihalua. 
„ eeneua. 


Salina Cruz. 

Totolapan; Pacific (’amp, San Luis, Tieira 
Colorada. 

Cocoyul. 

Juarez, El Paso. 

Juarez ; San Marcinl, N.M.; Grand Canyon, Arizona. 

Salina Cruz, Tequosixtlan, San Bartolo, 1’otolai>an, 
Rio Balsas, Iguala, MoMjuititlan, Chilpancingo, 
Tierra Colorada, Cocoyul. 

(’ocoyul, San Luis Allende. 

Salina (Jruz, Tequesixtlan ; Bio Balsas. 

Juarez, El Paso; San Maraial, N.M. 

Xochimilco; Chilpancingo; Zaiiotlan, Nevado dt* 
Colima. 

Totolapan. 

CJuemavaca, Iguala, Bio Balsas, Tierra Colorada, 
Ayutln. 

Oaxaca, Cerro S. Eelipe, 60(X)' ; Omilteine. 

Oaxaca ; Chilpancingo ; N<‘vado de Colima, 7(XX)- 
(KXX)'. 

Iguala, Bio Balsas. 

Citlaltepetl, up to 13,700^ ; Contreras, 
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8eeloporu4 icalarin, 

„ varfabilia. 


ainiferua. 


„ melanorhinua. 

„ mierolepidotua, 

„ ffadovia. 
Corjfthopha nea hemandezi, 
HaailiacMS viHaina. 

Iguana rhinotophua, 
Ctcnoaaura acanthnra. 


„ quinqnecarinata. 
Amciifa nndufata, 

( ^Hcmidophorna gularia. 

„ mexicanua, 

„ hocourti. 

„ deppei. 


M airiatna. 

„ guttatua, 

Anolia aalUi. 

„ (mpidonofua, 

,, nahuloana. 


„ gadovii, 

„ liogaater, 
Gerrhomttua gramineua. 

„ antaugca. 

deppvt, 

„ imbncatm. 

„ lioeephalua. 

ISwnecea fuaciroatria* 

„ fgnxe. 

Mabnia agilia. 

I^ggaaoma laterate. 
Antlgtnypaia papiUoaua. 
CAiro(aa catfUfUctilatna. 


Contreras. 

Chilpancingo, Tierra Colormla, Rio Balsas. 

Orizaba, La Porla ; Mexico, l^osidio, Motzorongo, 
La Raya, 1'otela, Agua fria. Chilpancingo ; 
Nevado dc Colima, 7OW-0OOO\ 

San Mateo del Mar, Teijuesixtlaii, San Carlos 
Yautepec. From Pacific Camp to S. Luis, Tierra 
Colorada, Buena Vista, up to southern slope of 
Loh Ciyones. 

TieiTa Colorada, CWoyul, San Luis, 

Citlaltepetl, up to 13,500'* Xocdiimilco, Contreras. 

Iguala ; Omilteme, Nevado do Colima. 
Mcsqnititlan between Mescala and Chilpancingo. 
Motzorongo. 

Motzorougo, Agua fria, Iltiilo; Tixpiesixtlan 
Tierra Colomda, Ayutla. 

Tetclu, Agua fria ; Tcquesixtlan, Totolapan. 

Totela, Ag\ia fria ; TequeHixtlaii ; Cuernavaca, 
Iguala, Tehuantepec, Saliua Cniz, San Mateo. 
Rio Balsas, Tierra Colorado, Cocojml, Pacific 
C'anip. 

SaliiiM Cruz, Tcquesixtlan. 

Presidio, Agua fria ; Cocoyul forest ; North and 
South below Los Cajoues. 

Puoiite do Ixtla. Uio Balsas. Chilpancingo. 

Cuernavaca. 

Oaxaca. 

Oaxaca. 

San Juan Kvangelwta. Tehuanteix'c ; Salina 
('ruz ; Tequcsivtlan ; Totolapan ; San Carlos. 
Rio Balsas. Tierra Colorada ; Cixjoyiil j Pacific 
Camp ; San Luis Alleinh^. Avutla. 

Salina Cruz ; Totolapan ; Tierra Colorada ; 

Ayutla; San Luis; Cocoyul 
Agua fria. 

l^a Perla near Orizaba. 

Motzorongo, La Raya. 

Cuernavaca. Tierra (Mlormla; (’ocoyul, San Luis 
Allende, El Coquillo ; Nevado dc Coliiuu up to 
700(y. 

Tierra Colorada. 

Omilteme, 70(Xy. 

CitlalteiH'tl, 8<KX)-9(KX)'. 

„ 12,000'. 

„ 8000-10, IXX)'. 

„ 80(X)-10,(KX)' ; La Perla ; near Mexico, 

7800'; Ne\adode Colima up to 11, (XX)'. 
Omilteme, 8000'. 

Nevado de Colima. 

„ Omilteme SOOCf. 

Salina Crn7.,Tt^uesixtlaii ; Tien-a Colorada, Cum- 
bn' del CtHiuillo, Bueim Vista, Cocoyul. 

I>a Perla. 

Motzorongo. 

Rio Balsas. 


Qtauconia alhifrona^ 

„ dulcia, 

Bm imparaior. 

Tropidonotua inalanogaater, 

„ sealiger, 

„ orditMtua, 

var. equaa, 
var, marcianuM* 
„ aealaria, 

„ ehrgaaeaphalua* 


ha, Raya; Chil|>aiicingo. 

Rio Bmsas ; Chilpancingo. 

Motzorongo. North of Rio Balsas ; Coquillo. 
Xochimilco. Nevado de Colima. 

Xochimilco. 

Xochimilco. San Mateo del Mar. 

Rincon, K.M. 

Citlaltepetl, 800(1-12,000'. 

Omilteme. 
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Cmtia nasui, 

Zamenis mentovarius, 
s, mexicanits* 

„ ^leherHmua, 

„ Uneatutt, 

Coluber eorais, 

Coronella micropholis, var. B. 
XTrotheca elapoides. 
Drymobius margaritifems, 

„ hoddaerti. 


Leptophis mexicana. 

„ dipJoiropia. 
Jthadinea deeorata. 

„ clavata. 

„ viltata. 


Streptophorus atratus, 
Qeophia semidoUatus. 
Geagraa redimitua. 
Trimorphodon upailon, 

„ hiacutatua. 
Himantodea cenehoa. 
heptodira peraonata, 

„ alhofusca. 

„ guilleni. 
Conophia oittata. 
Jfomalocranium miniatum. 
Manolepia putnami. 
J^etalognathua nebula t us. 
Dryophia aeuminatus. 
JSlapafulviua. 

Ija^eaia lanceolatna. 

„ atrox, 

Crotalus terri ficus. 

„ triseriatus. 


Contreras. 

San Mateo, Tequesixtlan. 

Kio Balsas, Oocoyul, 

Saliua Cruz. 

Iguala. 

La llaya; Tequesixtlan; Ayutla. 

Chilpancingo, San Luis Allende. 

La Kaya. 

Motzorongo, Agua fria, San .luan Evangelista. 
Motzorongo, La lia>a. 

Motzorongo, Ija Kaya. 

San Mateo del Mar. 

Presidio. 

Totela. 

La Ra 3 'a, Salina Cruz, Tequesixtlan, Totolapan ; 

Oiniltcmo, Ohilimncingo. 

Presidio, Motzorongo, La Kaya. 

Orizaba. 

San Mateo del Mar. 

Cuernavaca, Bio Balsas. 

Ticrra Colorada. 

La Baya. 

Rio Balsas, Ayutla. 

Cocoyul, San Luis ; Nevndo de Colina. 

Kio Balsas. 

Salina Cruz, Tequesixtlan. 

Tezonapan, N. of Ayutla. 

Los Cajones. 

La Raya. 

Motzorongo. 

La Kaya, San Juan Evangelista. 

Motzorongo, La Kaya. 

Motzorongo. 

Te(ine.sixtlttn. 

Citlaltepetl, 9000-12,600'; Nevudo de Colima. 


Physical FEATrnEs. 

A list of the names of the localities where collections have 
been made should be supplemented by a short description of 
the chief pihysical features ; without these it is or no mort» ii.ve 
than the bare mentioning of the name of the political country. 
The “altitude” is supposed to be albsullicieut ; but this is a 
gi'eat mistake, since it conveys nothing without furtluu* informa- 
tion. For instance, 2000 feet on the Atlantic slope means typical 
tropical hot-country vegetation, while on the I’acific side 
Oaxaca and Guerrero) the same elevation implies pine- and oak- 
forests, with a character devoid of tropical fauna and flora. 
Mexicans divide their conn tiy into the Tierra Caliente, Templada, 
and Fria, with a hot, temperate, and cool climate respectively ; the 
Tierra Templada corresponding on an average with an elevation 
of 3000 to 5000 feet. But the natives of the Btatf3 of Vera Cruz 
draw the imaginary line at a level very different from that used 
by the citizens of Puebla. Ohilpancingo, 4100 feet, in Oucirero, 
has a much cooler climate, with nothing tropical about its 
vegetation, than Oaxaca, 5060 feet, or even Orizaba at 4027 feet, 
which is in many respects subtropical. 

Valley of Mexico, 7600 feet. Alluvial; swampy meadows to 
west and south. Lake Taxcooo brackish, liakes Chaleo au<l 
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Xochimilco freshwater, surrounded by meadows, wooded hills 
with streams. 

Sierra, de Ajusco, volcanic, well-ivooded mountains. Contreras, 
8090' ; Dos Rios, 8800', pines. Oiizaba, 4027' ; on the oast side 
of the slope of the platejiu ; valley with streams, pastures, and 
rich vegetation, on alluvial and hard-limestone terrain. Thence 
gradual ascent to the volcano Citlaltepetl; dense mixed forest, 
oak, arbutus, and pines, about 9000' ; giving way entirely to pines. 
Ti’ee-line about 13,500' ; then tussocks of grass. Snow -line about 
14,500'. 

Cordoba, 2700'. Dense tropical vegetation. Thence south- 
wards, through limestone teri-ain, along the foot of the slopes, 
which are covered uj) to the edge with luxurious forests ; east- 
wards bordered by stivannahs. Permanent rivers with high 
banks ; lagoons in the forests and savannahs. 

Motzorongo, Presidio, and La Raya, about 1500', in forest land. 

Tetela, about 900', near the edge of the savannah. 

Agua fria, 100-200'; lagoons, swamps, and low forest; Hat 
(XHintry, subject to inundations. The Rio Papaloapan, with its 
many tributaiies, carries an enormous volume of thick, yellow 
Wider; mucli of tiie lower biisin is for months under water, only 
island-like parts standing out, usf^ as refuges, although by no 
mciins siuictuaries, by the game and other crefitures. 

'riieu follows low, undulating, rolling, cattle-grazing land, with 
sandy s\ibsoil. 

San Juan EvaugelLsbi, 100'. Ti'opical river-bed thi*oiigh 
savanna] IS, bordereil by dense lowland forest. 

Isthmus of Tehuante}>ec. Eastern slope, dense humid ever- 
green forest; on the ridge, less than 1000', open country wdth 
tt'inporary sbignant lagoons ; on the western slope prevails the dry 
Jbicific typo without continuous forests, but with more swittered 
pjitehes of mostly deciduous trees. 

TehuanU^pee, 120'. Sandy, varied terrain. 

San Miiteo del Mivr. Sandy, lagoons connected wdth the scii. 
Flat, scanty vogetsition except in occ4isional swamps or noiir the 
ligoons, some of which jire fringe<l with dense low brushwood 
and small trees. 

Sidina Cruz. Porphyritic terrain ; hilly, steep coast-iunge, varieti 
by promontories and fresh- and salt-'water lagoons. 


From Siilina Cruz and Tehuantepec northwestwards to Oaxaca. 

The eoast-mnge, aveiaging 2000-3000 feet, is covered with 
pines down to 2000 feet. Tequesixtlan, 560', in a river- valley, shut 
off by the coast-iunge ; varied, mthei* low vegebition, volcanic 
alluvial. Tlietuje tlu’ough mouutiUnous country, across parallel 
lidges. Hills at first with tropiciil vegetation ; oak-forests from 
3000' upwards, then pines prevailing, but nowhere continuous 
forests. Qeneiul character of the country dry, most of the smaller 
rivers run dry exceptin the rainy reason. An intricate system of 
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hills, deep gorges with sandy river-beds and patches of xerojJiile 
vegetation, especially cactus. 

San Bartolo, 2800' ; San Oarlos, 2400', in more open country. 
Totolapm, 2800', in broad, siindy river- valley. Thence steep 
ascent on to the plateiiu, the edge of which is 5300'. Looking 
back, soutbwai’ds, ovei- the many ridges of mounbiins and hills, 
the Tierra Oaliento ap 2 >ear 8 to be densely covered with wood, 
while towards the north stretches the flat, almost treeless 
Southern Plateau, here and there with outcropping low iidges 
which are barren wlieii of volcanic, wooded when of Pala'ozoic 
formation. 

San Dionisioand Tlacolula, 5160' ; Oaxaai, 5060'. The Palaeo- 
zoic terrain sti*etches fi*om Oaxiica westwards. There is the 
forest-clad Oerro de San Feli|^e, 9000 feet high, with seinhilpine 
mejidows on its slopes. 

From Cuernavaca southwards to the coast. 

Cuernavaca, 5000'. Fertile valleys of volc^inic and limestone* 
terrain, with little streams. Slnit off* from the Valley of Mexico 
by the high, volcfmic, densely wooded Sierra de Ajusco, ikc., 
averaging 10,000 feet. 

Puente de Ixtla to Tetecala. PleJisi\nt, fertile, varied open country; 
limestone terrain, in which are the huge Caves of Cacahuimil]>Ji. 

Iguala, 2400', in a wide plain, surroumled by limestone liills, 
with scanty vegetation. 

Rio Balstis Sbition, 1500' ; in the valley of the Balstis or 
Mescala River, Very mountainous ; tropical vegottition. High 
and low forest, intei'spei*sed with mu(;h brushwood. The 
river, duiing the rainy sojison, brings down floods of yellow or 
brown water with lathei* little sand, but much comminuted 
vegetiihle matter. The bed is rocky, limestone, the banks 
mostly stee]), but there aie many sandy shelves above the high- 
water mark. Mescala, 1700'. 

The Balsas Iwisin is boixlered on the southern side by a long and 
high range of mountains, jximllel with the Pacific coast, attaining 
heights of 10,000 feet, densely w^ooded, intersected by very deep, 
steep, and long gorges, and the river-beds ai‘e the oiily available 
roads ; here and there these river-beds broaden out into meitdows. 

Mesc]uititlan, 2800'. Nan-ow, luxuriant gorges. 

Zumpango, 3400'. Open, sandy, meadows. 

Chilpnicingo, 4100'. In a windswept, shallow depression of 
Cretaceous terrain, suri’ounded by sparsely wooded hills, and 
meadows on the top of the ridge. 

To the west, in the mountains the hamlet of Omiltcmie, 7100', 
luxurious forests ; at first oak, dwarf imlms and pines ; then 
oak, pine, and arbutus ; then oak and pine ; and lastly pines up to 
the highest summits, forming dense high forests, with the 
most luxurious underwood in the gorges, especially within the 
cloudbelt. 

Mamtlan, 4200' « Meadows and fields* 
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Cumbre do los Cajones ; the pass at 3500' over a ridge which, 
on the south flank of the main range, marks the beginning of 
volamio terrain. Oak and pines and columnar cactus. 

Buenti Vista, 2300'. Wide mejulows, with pools in the rainy 
season ; low hills with oak and pines. 

Typical TieiTa Caliente, with an essentially ti’opical aspect of 
flora iind fauna, l^egins on the southern slopes of the main ridge, 
coinciding with what is officially and locally known as Lfi Costa. 
Its upper limit may be put at not higher than 1000 feet. In the 
depressions between the successive pamllel innges of hills the tyjie 
is absolutely tropical and southern, but the country loses this 
chaiucter at once on the ridges which rise higher than 1500 feet. 

Tierra Colorada, 990' ; river valley, volcanic. Andesite overlaid 
with red rubble. 

Valley of the Oniitlan River, 500'. Limestone, densest vege- 
tation on the slope which culminates in a ridge of 1600', 
called K1 Oumbro do Coquillo. 

Ctxjuillo to Chacalapan, about 700' ; tropical life. — From here, 
across several sm(X)tlKHl down lidges and to the coast, the 
subsoil consists of gneiss and gianite in mpid decomjK)- 
sition, fairly >vell wooded in clumps or large patches, often 
interrupbHl by me«idows and natural sti’ctches of ptisture. 
Nunuu'ous small rivers, (Mirrying much sand, but nearly alw'ays 
with clear water, but most of them are liable to lain dry in the 
wintijr. Near the granite- bound coast are numerous lagoons, 
iiKxstly of fresh water, and thei*e is a broad belt of almost iiai>ene- 
trable high forest, which in many places touches the sej». The 
mangrove-swamps t)f course are ptuinanent, but during the iiiiny 
seiusem many pirts of these foreste are inundated. 

Liinon, 1800'. dry grass country. 

Tec!onajMin, 1500'. Broad mciidows. 

Ayutla, 1200'. Permanent river ; riel i vegetation. 

Cocoyul, 160'. Near the coast forest. 

Pticific 6aiu[). Near the shoie, 99® W., 16® 36' N. CUksc to the 
forest ; large lagoons and swamps ; granitic locks and mangi-oves. 

8jvn Luis Allemle, 930', Broiul river-valley, with wcll- 
wocxled hills which are covered with various kinds of oak, and 
from 1 900' upwards chiefly with pines. 

Nearly the wdiole Ckmstid District is, during and after the luiny 
season, coveml with a dense mass of tall iierlis, which between 
the trees esiiecially take the place of underwoofl. 

CASCILIifi. 

Dermophi^ viedsicanm* — This is the only Cieciliamvhich extends 
into the Mexican Tierm Caliente. PiHJviously known to i-ange 
from ** Tehuanteriec ** to Panama, 1 found it in the low wochIs 
near Snn Juan Evangelista. The American ancestml liume of 
this cimim-ti*opical family is South America, and none are known 
to occur on the Antillea or on the Galapagos. It is thei'efore 



200 BE. H. OABOW ON MIBXIOAN [JUBe 6, 

interesting thtit these burrowing, slowly moving worm-like 
creatures have managed to travel over at least 1500 miles of 
ground, covered with humus, since the close of the Miocene epoch, 
i, e, since the separation of the Antilles (cf, p. 237). A not 
unreasonable computation of one million years carries us back into 
the Miocene epoch. The rate of spreading could in this case 
have been extremely slow, only about one mile in 700 years, and 
this works out at three yards a year. Of course this is mei'e 
speculation, but it may be as well to give oven such an imaginary 
instiince of slow spimding. The fact remains that Derjnopltis 
has done it, and whether we double or treble the rate of progi’ess, 
or increase the time two- or three-fold, the result remains within 
very reasonable possibility. 


Urodela. 

The Ambli/stoniatincB are a pre-eminently Eastern Pala?arctic 
gimip ; only two out of eight genera occur in Noiih America : 
Dicamptodon emsaUis in California, and Amhly sterna, ytiiAi some 16 
species, on the North- Americiin Continent, and one, A, persimih 
in Siam. In Mexico only two species occiu*. 

Amhlystoma tigrinmn, the larval form of which, when per- 
manent, is the famous Axolotl. This species has an enormous 
range, from the State of New York to DakotJi and Colorado, whence, 
appai'ently now with wide gaps between, it extends thi*ou^li 
Mexico, as far south as the valley of Mexico City. But its dis- 
trilmtion in Mexico is, at least now, restricted to the western 
Sierra Madre and the southern pari; of the Mexican plateau. 

Well-iuscertairied localities of this species are the following : — 
West of Chihuahua Town; We^t of the town of Durango; 
Cumbre de los Ari*astrados in Jalisco; somewhere N.W. of Guada- 
lajam ; district of Autlan in Jalisco ; Lake Patzcuaro in Michoactm, 
Valley of Mexico, nottibly Lakes Xo(iiimilco and Zumpango 
(but not Lake Texcoco, to which alone W'eismann’s disnial dream 
to account for the permanent Axolotl sttige could apply!). 
Possibly there are Amhlystoma, either metamoi’phosing or as 
Axolotls, in or near some of the other lakes of Michoacan and 
Jalisco, but they have as yet not been recorded from Lake Chapiila ; 
and 1 found none in the Lakes of Zapotlan; nor were such 
creatures, or even the name Axolotl, known to the natives. 

A . altcmirani, — This species, which metamorphoses regularly into 
a gill-less Newt, is known only from the streams of the mountains 
which border the western and south-western side of the Valley of 
Mexico. It was discovered in the Montes de las Cruzes, about 15 
miles to the west of Mexico City, at an altitude of 8800 feet. In 
1902 I found it also above Contreras, in the Sierra do Ajusco, 
some 12 miles south-southwest of the city, at an altitude from 
8500 feet upwards to 8800 feet. Further up the rivulets are 
apparently too small. 1 stated in ^Nature,* Feb. 5, 1903, that 
searching in the streams only a little above the City of Mexico, 
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which lies at an altitude of about 7600 feet, was fruitless. In the 
month of September 1904, however, when we revisited this 
district, I was able to ascei’tjiin that these Newts live regularly in 
the stream below Conti’eras (altitude 8090 feet) down to about 
7900 feet, where the stream leaves the hills, and runs, still 
swiftly, in its stony bed through the Pedre^l, or recent field of 
lava, then through rich evergreen meadows into Lake Xochimilco. 
Moreover, I can now add with certainty that A. altamirani is 
absolutely aquatic throughout its life. The natives (millei’S, field- 
labourei’s, and boys) knew the creatures well. They called them 
“ axolotes sordos ” (deaf, having no ears), and described them as 
axdoiea sin aletas (without winglets, meaning gills); when I 
searched for them on land, on the bordering meadows, under 
stones, or amongst the trees, the people laughed at my ignorance 
of expecting to find fishes ” on dry land. There are no fishes in 
that stream. But this, their fish,” they pronounced ns no good, 
because these axolotes do ceiTO (Mountain Axolotl) are not eaten 
like the “ axolotes del logo.” 

During our last visit the mountain-streams were transformed 
into turbid roaring ton-ents, and it was only at a few spots that 
the Newts were visible, generally in some stiller water, in the 
sheltei’ of some great boulder. There they stood, oi* rather were 
lying, on little patches of siindy Ijottom, the larvae working their 
gills vigorously, the adult motionless except for the undulating 
tail, and never rising to the surface to breathe. They were all 
extremely shy, quickly hiding beneath or between the stones. 

In the Montes de las Cruzes, close to the railway-station Dos 
Rios, the streams form here and there little swamps or ditches, 
with much watercress in the slowly-flowing water ; thei'e we 
found plenty of larvce; the adult only in the running water. 
Not one of these mountain-streams runs dry» 

The lungs are well developed. 

The only specimen, a larva 100 mm. long, which I succeeded in 
bringing home alive in 1902, metamorphosed within 8 weeks, 
losing the fins and gills, and closing the gill-openings completely, 
but it died before losing the yellow and black piebald coloration. 

The distribution of Awhlysioma in Mexico coincides absolutely 
with the large central and western jK)rtion of the country, which 
has been covered with volcanic masses, repeatedly or successively, 
since the Eocene epoch ; and the last outburst, which produced the 
Pedregal near Mexico, is known to have occurred after this jmrt of 
the countiy was ah’eady inhabited by man. It was impossible for 
Amphibia to live on such a terrain until it was weathei'ed enough 
to sustain a permanent and moisture-loving vegetation. In fact 
every locality where A. tigrinum is known to occur is on tlie 
Quaternary, mostly sandy, patches formed by the disintegrating 
debris of the volcanic masses ; or it is found in the lakes, all of 
which are partially filled-up mountain valleys. 

We have to conclude that the Amblystomas are recent 
immigrants from the North. Where they have met such lakes, 
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those have become^ or are becoming, too attractive for them, with 
the result that A. tigrinvm has sunk, or is sinking, into a more or 
less perennibranchiate state, the Axolotl. Typical Axolotl are those 
of l^ke Xochimiloo, the condition of which I have described in 
‘Nature,' Feb. 6, 1903, and Lake Patzcuaro, which, with its 
rushes, weeds, and other abundance of vegetation, is very similar 
to the Mexican lake. Sexually ripe Axolotl are also known from 
Jalisco mountain tarns or lakes, and lastly from St. Mail's Lake, 
Estes Park, Colorado. It is therefore the combination of certain 
favouiiible circumstanc/es (permanence of water, abundance of food, 
shelter, equable temj)erature) which pi*oduces the “ Axolotl." 
Whoever has seen the very difterent conditions pi^evailing in Lake 
Zumpango, to the north of Mexico City, will easily credit Velasco's 
statement that A . tigrmimi met^imorphoses into the normal gill- 
less Newt, as it does in the United States, and probably in various 
other paints of Mexico. 

All the more interesting is the fact that the other species, A . 
ahamiranif the only one which lives in the streams of recent 
volcanic mountains, has been modified into a gill-less but 
permanently aquatic form. 

Desmognatijinas. — T he three species of Desmoynathm inhabit 
the Eastern United States. 

I'ypldoirltoii is I'estricted to subtcrratiean caves in 

Missouri. Thorim pemiatulu^y the only remaining member of 
this small group, and its sole repi*esentative in Mexico, points 
therefore unmistakably to the Eastern half of NoHh America as 
the original home of the group, not of Thor inn itself. 

This tiny Newt, less than two inches in length and thinner 
than amatcli, with weaklimlis and reduced digits, shows a jwculiar 
dimorphism of the size of the nostrils. They are \ ♦ny large Jind 
open in the males, much smaller in the females. The lungs are 
quite aborted as in JJesmoynathm and SpeUrpes. 

Thorius has a very limited distribution. It was discovei*ed 
on the south-western slope of the Pic of Orizjiba. T found 
Thoriua in abundance on the south slope, 1)000-10,000 feet, in 
high, mixed for<3st, eithei- on the ground beneath flat j)ioces of 
fallen bark, or on decaying logs of pine between the Iwxrk iind 
the wood amongst the “ worm-meal" of boring beetles and maggots. 
Again I met them under exactly the «ime conditions on the 
Cerro de San Felipe, 8250 feet, near Oax£u«i. These are the only 
two localities so far as we know at present. It is doubtful 
whether their distribution is now continuous ; tlie watershed 
between the Atlantic and Pacific, to the west of a line drawn fi*om 
Orizaba to Oaxaca, aversiges about 8000 feet in heiglit, and it is well- 
wooded, but there are several deep transveise depressions in it. 

Plethodontinas. — T his gioup, consisting of 5 geneiu with 
alK>ut 40 species, is entirely American, with the sole exception of 
tSpeUrpea fuaoua in Europe* 
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Spelerpes* — This large genus, composed of about 20 species, 
ranges from Massachusetts into Korth>westem South America. 
At least 10 species live in Mexico, 9 of them south of a line drawn 
from Guadakjam to Tuxpan on the Atlantic; some of them 
extend into Guatemala and Costa Rica. S» yucatanicus in Yucatan. 
A few occur as far south as Peru ; one, /S» inf meatus^ inhabits 
Ilayti, and S.fmcm lives in Sai*dinia and Northern Italy. 

The distribution of the Mexican species is impoitant. The 
Aztec name is ** TJacont^te ** s= little land creature. 

S, cephalicm^ descril)ed by Cope from “ North-eastern Mexico.” 
No Spelerpea seem to occur in Texas ; the nearest American species, 
S* mvltiplicatua^ lives in Arkansas ; S, orizahetma and S» 
the latter with tiny, reduced limbs, are known only from the 
mountain of Orizaba, 8* orizdbemia ranging between 8000 to 1 2,000 
feet. 

UprosuSy of which gibbicavdm Blatchley is a not unfrequent 
individual variation, is common in the mix^ and pine forests of 
the mountiiin of Orizaba, up to 12,000 feet. It has also been 
recorded from the north slope of PojKicatepetl, 9000 feet, and from 
the mountains of Jala|)a. 

aS', niorio from “ Jalapa,” and from Tlalpam, which lies between 
Mexico City and Lake Xocliimilco, in flat, sandy, moist terrain, 
with meadows and willows. It appeal's again far in the south, in 
Guatemala and Costa Rica. 

chlropterm, Mountfiin of Orizaba, from the town, 4000 feet 
up to near 10,0(X) feet; Jalapa,” and Cuernavaca which has an 
elevation of 5000 feet. “ Vera Cruz ” must be loft txs a doubtful 
locality. 

S, rnfeaoem is recoixled fixim Orizaba,” Cordoba, Veiu Cruz, 
Tehuantepec, Chiapt^, and Tabasco; all in the Tien-a Caliente, 
except the first loadity. 

S, vavhgciXm langes from the Valley of Mexico, Orizaba (from 
9000 feet downwai-ds), jHla{)a, Conloba, inght thi'ougli the forest of 
the TieiTa Caliente and through the whole of Centnil America t( 
Costa Rica. I found it on Orizaba mountain, *is well fis at San Juan 
Evangelista, which lies scjircely higher than 100 feet above the 
sea., in the same ground with Dennophis. 

S. uuifonnisy with mluced limbs like iS. limolusy descril^ed from 
Costa Rica, elevation of 5000 feet, is said also to have come from 
Vera Cruz.” 

Lastly, iH, beUi : mountains of Jalapa, Orizaba, Mexico, 
Zacualtipan, Guanajuato, Guadalajoi'a, Sierra de Nayarit ; and 
at Omilteme, west of Chilpancingo. This species alone has found 
its way across the plateau, following the l)elt of alluvial deposits 
described elsewhere (p. 237). With 8ie exception of this transverse 
belt, the distribution of Mexican Newts coincides closely with the 
broad band of Cretaceous limestone which extends froi% Nuevo 
Leon to the Isthmus, with intricate but almost continuous 
patches verging from Cordoba and Orizaba south-westwards to 
Chilpancingo. This limestone terrain was the only one available 
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for Newts during most of the Tertiary period : on the west the 
plateau suffering from the volcanic revolutions; on the east 
the sea still covering the jiresent Atlantic Tien*a Oaliente. The 
Cretaceous parts formed so many oases where alone Newts could 
exist or sui’vive. Later, when the volcanic ranges, even the 
volcanoes themselves, became covered with forests, the Newts 
spread onto tliem, just as they have spread into the moist hot- 
lands of the State of Vera Cruz. It may appear strange that the 
limestone should have been the means of theii’ preservation, con- 
sidering that lime-water is, as a rule, not favourable to their 
development ; but here comes in the significant fact that most, if 
not all, the Mexican 8'peler'pes arc viviparous, unless they deposit 
their eggs, like Batrachose^^s, in hollow trees. Some of them, for 
instance S. orizahensis^ lead a partially arboreal life. We found 
many on the pine-trees of Citlaltepetl, favourite Imnting and 
hiding places being the epiphytic plants, especially the largo 
Tillandsias, Orchids, and Philodendron in the hot country forests. 
The humus and moisture collecting in these growths, often many 
feet above the ground, swanii with insect life and with little 
Scolopendras, which seem to be the staple food of these Spelejyes. 

The a^pparent absence of Newts on the Northern plateau is most 
likely due to the dearth of permanent moisture, long-continued 
periods of drought, and dust, A more didicult fjuestion is the 
apparent absence of Newts on the terrain of gneiss and graniUi 
which covers so large a portion of Southern Guerrero and Oaxaca, 
and on the well-wooded mountains of tlio Sierra Madre. For 
months have w^e searched Guerrero during the rainy season (there 
are thousands of places wliicli, if they were on tli(‘ Eastern slope, 
would yield an abundance of Newts), but it was in vain. A few' 
specimens of S. belli, from the mountain forest of Umilteme, are 
the only exception. 

Bairachoseps , — //. ncutatus ranges from Illinois to Rhode Jslaiul 
and to the Gulf of Mexico ; tlie other species live in the Pacific 
States, from California to Oregon. Quite unex}K‘cted was there- 
fore the occurrence of the Californian B.attemmtafum th(‘Nevado 
<le Colima. 1 found a single, young specimen on the northern 
slope, at about 7000 feet elevation, in the stump of a decayed jane- 
tree. There are some patches of granite and of limestone h\ that 
district, but then comes an unla-oken stretch of originally 
volcanic formation, for al>out 200 miles, until tlio gneiss is 
reached to the north-east of Mazatlan. We cannot well imagine 
that this species is an ancient survival ; it must be a comj)firatively 
recent immigrant from the north-wa^t, from California. Prolmbly 
it occurs all through the slopes of the western Sierra Madre, whicli 
is mostly clad wdtli pine-forests. 

^ liesume of the Distrilmtiau of Mexican Urodeht, 

All the American Urodela are of Neavctic origin, wdtii their 
earliest centre in Old Sonoraland. At least the Amblysto- 
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matinee point to the long-continued land-connection with Eastern 
Asia. A later centre of dispersal lies in the Eastern half 
of North America, the old Appalachia, the Alleghany moun- 
tains, (fee., whence Urodeles have spread, as Plethodontinee and 
Desmognathina', over most of the Eastern and Southern States, 
also into and through Mexico’s eastern half. This spreading 
dates back to Miocene times, witness the existence of Spderpes in 
Hayti, while others have reached even South America, and, histly, 
the occuiTence of a Plethodon somewhere in the La Plata basin. 
Much later immigrants, directly from the old north-western home, 
are Amhlysimna and Bairctchosepa : A, tigrinum and B, attenuatv.s 
Ijeing identiail species in the States and in Mexico, only A . afta- 
mirani being a new modification ; while Spelerpea has developed 
many spcKiics, difterent in the noi*th, centime, south, and in Hayti. 

Anuha. 

Pelobai’id^.- Scaphiopnsy the Spadefoot, closely allied to the 
Euro))ean Pelobatefi^ is the only American genus of this family, 
with about 7 or 8 species, two of which arf^ restricted to the United 
States. The zone of sandy ten*ain of Texas, New Mexico, and 
(Jalifornia is richest in Spadefeet, whence they have extended over 
the Mexit^an plateiiu di>w^n to the Pacific and Atlantic coi^sta. 
A'. (It/y/’si 8,ham7HO/i<Iihi\H the widest distribution : from Missouri 
and California thiough New Mexico and Texas, the mountains 
west of (Jhihuahua, in Guanajuato, and again on the southern slope 
of Oaxadi, where I found it at Totolapan, its most southern locality. 
The retiring habits of the S|>fidcfoot no doubt account for the 
fi‘W scattered reotmls. The well-wootled mountain ranges wdiicli 
form the soutlveastern, southern, and western borders of the 
Mexican plaU^au are a natural obstacle to a further soutlnvard 
S[)reading of this genus. 

BuKOMnAS. — Central Americji and Mexico are one of the centres 
of J3ufonida\ Concerning Mexicans, they can he gi*ouped as 
follows : — 

1. Indigenous: Rkinophryne dorsalis, the only si^ecies of the 
genus, a toiul specialisetl as an eiiter of Termites ; it is restricted to 
the moist Atlantic Tienu Caliente, from Tiixpan, noith of A^ora 
Cruz, through the Isthmus to Campeche and Guatemala. The 
light-coloured sjwts on the bluish -slaty black skin are either yellow 
or oiiinge to red, varying in individuals from the same locality’. 
They are very sluggish, rather nocturnal, and retire beneath a 
rotten stump or into a small self-dug hole in the moist humus. 
Aztec name “ Poche.” 

2. Southernei's : Engystornops, the few species of which range 
fi'om Venezuela and Ecuador noith wards, but only E. jfnisttdosm 
reaches tlie Isthmus of Tehuantepec. 

Several of the 13 species of Bn/o found in Mexico are soiitliern 
forms : in their spread northwards they either stop short at the 
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Isthmus^ B, cocdfer and B, stemosignatm ; or they extend into 
the Atlantic hot-lands, canalifenis; or along the Western Sierra 
Madre into Jalisco, intermedins^ with unarmoreus peculiar to 
South-western Mexico ; or they go as typical hot-country Toads 
into both the eastern and western TieiTa Oaliente, marinuSy 
•oaUieeps on the Atlantic side from Nicaragua to Texas, not on the 
plateau, but recorded from Jalisco and Presidio near Mazatlan ; 
la#?tly, B, simns fiom Panama on to and over most of the Mexican 
plateau. 

3. Northerners, chiefly at home in the South-western United 
States and in the northern half of Mexico, eventuallly extending 
south over the Centml plateau : B, punctatmy dehiliSy compactilis. 

Of the Bufonidse which ai*e found in the Greater Antilles all 
ai'e now separate, insular species, exce})t B, marimiSy which has 
probably been inti*oduced. 

HvLiDiB. — The creative centre of this family is decidedly South 
America. Every one of the 14 genera of Hylidie is found in 
America, and it is only by the large genus Hyla (inch the slightly 
modified llylella) that this family has attained its world-wide 
range with the remarkable exception of the whole Palmo-tropical 
region. From North-westein South America they have spread 
through Centml America into the Antilles (about 7 or 8 sj>ecies, 
mostly peculiar), and through Mexico into North America. 

Concerning Mexico they fall into the following gioups : — 

1. Genera peculiar to Mexico: IHernohylay fodiens of 
Presidio near Mazatlan ; Triprion, T, petasatm of Yucabin ; but 
JHagkna jordani of Ecuador and Corythomavtis greeningi of 
Brazil point to the south as the old centre of these peculiar 
Mexicans. 

2. Genera with preponderating numbers of species in Centml 
and South Ameiica, wliile coinpamtively few have reucheil, or have 
been developed iti, Mexico : PhyUmmdnsa with only 1\ dacineohn* 
on the Pacific side, Agalychnis ccdlidryas and Nototrema oviferum 
in the Atlantic Tien*a Caliente. 

J\ daaiicolor is satuiuted gi’een, often with the same white 
temporary patches or spots as happen so frequently in the 
Australian Hyla cart^nUa, Tliey were pairing at Rio Balsas in the 
month of June. During the nightly thunderstorms the males 
kept up an incessant noise like the snarling bark of little dogs. 
The couples were sitting in low ahrul>s or amongst herbs, a foot 
al)ove the ground, overhanging little ditches which led into a dirty 
stagnant pool. During the da3iiime the ditches were absolutely 
dry. The eggs are very small, veiy numeiDus, and of a light 
grass-green colour. 

3. Hyla, About 15 species are recorded from Mexico, to which 
no less than 11 seem to be peculiar, but at least 8 of these have 
hitherto been found in single localities only. Our knowledge of 
the distribution of Tree-frogs is still very defective. Most of them 
inhabit the forest-regions of the Atlantic slope. They are dis- 
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covered and caught by mere accident. For inatancei I found one 
single specimen of //. siaufferi at Motzorongo, a species until then 
known only from Guatemala. IT. houcourti of the same countiy 
has l)een recorded once from Tepic, none from the enoimous 
intervening stretch. //. miotymiyanum seems to range from the 
Isthmus through the mountainous parts of Vera Cruz, going up 
towards Puebla. JI, vemdoaa is an eastern form, from Siouth 
America to Tampi<*n, decidedly Atlantic, but once recorded from 
near M azatlan. //. baudtnif the commonest Tree-frog, ranges from 
Ecuador right thi-ough Central America, and then spreiuis east and 
west tlirough the hot countries of Mexico, absolutely avoiding the 
plateau, but reaching Texas. 

On July 4, 1902, when the rains were very irregular, we found 
If. hamllni sfmwning, south of Cordolm. On a piece of inundated 
woodland meadow, about the size of a suburban lawn, were 45,000 
frogs at a low ctomputation, two-thirds of them in amplexus, the 
other males making a deafening din. Next day thep<x)l was dried 
up completely, the gmss glazed with the spawn, and theie was not 
a single frog to be heard or seen in the neighl)Ourhood. 

H. copei^ known tis ‘‘ Sapo bianco” or white toad, is a hill form. 
Known ah'ejvdy from Texas, Chihuahua, Guanajuato, and Jalisco, 
J fo\ind it plentiful on the whitish calcareous terrain south of 
Cliiljmncingo, not in the trees but sometimes on rather barren 
and dry liehls. Decidedly typical of the western and southern 
plattMiu and its Pacific slope, and very abundant, is II. eximia. 

I^esidt . — Mexico has many Hylida^ in common with Centnil and 
even South America ; hut the majority are now peculiar to Mexico, 
and only two, II. copei and II. bniulini^ extend northwaixls into 
Texas. 

Cv.STiONATHiD^, like tho Hylida), of decidedly South- American 
origin. Of the 1 5 or 1 6 gonem of this family only LeplodmiyluB 
Pfdadicolri, Si/rrhoptis^ Ilylodes and liorhorocwtes occur also in 
Mexico, altogether with some 23 specdes. Those marked * are also 
Antilleiui. Not one rejiches the United Sbites ; in fact the most 
northern rcjcord is made by II. ccdciirans at Zacatecas. B. 'inexi^ 
canm is peculiar to the Central plateau and the high mountains of 
Jalisco, Colima, and Guen*ero, Of the 9 or 10 species of llylodes 
6 ai*o restricted to Mexico, but their recoixied hx«.lities are still 
too few and scattered. The same applies to the six species of 
Byrrhapits ; the others range far south to Nicaragua and Costa 
liicii ; H. palmatm is Paciftc, II. mdanoeticin^a Atlantic Mexican ; 
II. rhodopis on either si<le. The last is the commonest species and 
seems to lie an instance of a southerner which, although not going 
on to the plateau itself, ascends the high mountains on its easteni, 
southern, and western bonlers, e. g* Citlaltepetl up to 10,000 feet, 
Cerro de Oaxaca, Nevado de CoUma ; it also inhabits the hot low- 
lands of Agua fria in the State of Veni Cruz. Mostly of diirk 
brown and reddish tints and living on or near the ground ; how- 
ever, some Specimens in the epiphytic Tillatidsias, or on green 
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shrubs at the edge of a forest, were quite green, but they soon 
changed to reddisli yellow and ultimately assumed the normal 
reddish colour. 

Of the 5 species of LeptodactyluSy 3 are too little known, 
X. microtis from Guanajuato ** would be the only instance of the 
occurrence of a Leptodactyhis on the plateau instead of in the 
lowlands. Only two species have a wide distribution : L, cdbilabris 
of South Gueri‘ero, Oaxaca, and of Vera Cruz, also Antillean ; 
X. caliginosus from Pamguay north waixls, in Mexico in the 
Pacific Tierra Caliente as far as Mazatlan. 

EsroYSTOMATiD-®, with an obviously South-American centre of 
dispersal ; not Antillean. The small genus Engy stoma reaches 
through Mexico into the South-eastern United States (E. ustum), 

Eanidj:. — T his family is essentially Palaeo-tropical. Scarcely 
more than a dozen species, all belonging to Rana^ occur in North 
America, only 6 in Mexico, and fewer still further south, in 
the north-western portion of South America. There, liowev'er, 
the Eanidie have found a new congenial home, which has stimulate<l 
them into the development of 5 new genera, with about one dozen 
species, all arboreal, besides Dendrohates. The Ranidap have not 
found their way into the Antilles. 

Of the six Mexican species, R, forreri is restricted to the district 
between Duiango and Mazatlan; R, pustidosa to same disti'ict 
and Western Jalisco ; R. omiltemana to Guenero mountains : 
these three are peculiar to Mexico. R, halecitia is the common 
river-frog of the country, botli in the hot jMirts and on the plate^iu, 
extending from the United States through the whole of Mexico 
down to Costa Rica. R palmipes ranges from southern tropical 
Mexico to South America, Lastly, R. montezemet^ tlu* largest of 
all, is a lake-dweller, e, g, lakes of Jalisco, near Mexico City, 
Tehuantepc‘c, extending south into Tabasco and Guatemala. 


RHvme of iJic Distrihuiion of Mexican Anura» 

We can easily distinguish betw^een northern and southem 
immigrants. 

1. Northern, decidedly of Ncairtic origin. Scaphiopm^ scarcely 
reaching the Isthmus of Tehuantepec; and a few^ Rana, all water- 
frogs. Both genera are compamtively recemt immigiunts, noii- 
Antillean, although Rana extends through and beyond Centml 
America, 

2. Southern, of obvious South-American origin,— a. With 
related, or identical, species in the Greater Antilles. * Cysii- 
gwthidmy not reaching the United States, llylidm and Bufonidee, 
each, especially the Hylidae, with genera i)eculiar to Mexico,' 
indicating ancient residence. — h. Non- Antillean, a few Engysto- 
7mUn(e, scattered through Mexico, 
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Cbocodilia. 

CroeodUuB mierwanuH is the commonest tropical American 
Crocodile, from Florida to NoiHihern South Americti. In Mexico 
it is strictly confined to the Tierra Caliente, with Mazatlan as its 
north-western limit. It ascends the Bio Balsas at least up to 
Mescala, but this is not much more than 1700 feet above sea-level. 
Common in the lagoons on the coast of Guerrero and Oaxaca, 
except where it has recently l)een well-nigh exterminated by 
American skin-hunters. More exist in the river-systems of the 
State of Yera Ci uz, ascending occasionally up to Motzorongo, 
i, e, 1500 feet. During the rainy season they often forsake the 
then turbid rivers, and roam at night through the forests in 
search of lagoons. 

C, moreleti inhabits the Tierra Caliente from Tampico to 
Honduras. 

Caiman aclerops s. punctvlaius has its centre in South America. 
In America it occurs only in the Atlantic hot-lands. I met with 
very large specimens (length of skull 20 inches) at Agua fria in 
the same lagoons and rivers as the Crocodile. Whilst the latter, 
aiiyhow not averse to biackish water, inhabits the Greater Antilles, 
the Caiman has found its way only into Trinidad and, if report 
is true, to Martinique, The Alligator of the southern United 
States does not seem to cross the Bio Grande. 

CUEIiONTA. 

It seems almost incredible that Chelydra has never been i*e- 
corded from Mexico, considering the wide mnge of Ch, serpentina 
in the United States and the existence of the other species, 
Ch, rassignoniy from Guatemala to Ecuador. The Pa|mloapan 
and S. Juan Bivei's of the State of Yera Cruz ai*e certainly large 
enough, with pools and Imck waters, but I could not ascertain the 
presence of a large, snappy species. 

Dermat£MY1}id.e. — The few species of this family ai*e peculiar to 
Centml America. Dermatemys mawi extends fix>m Honduras 
into Yucatan and Yem Cruz ; it occui*s, for instance, in the pools 
of the forests and wivannahs near Tetela, where it is known as 
the “Tortuga blanca.'^ Staurotypas seems to have a similar 
i-ange : S* triporcatns going up to Yera Cruz ; S, hiporcatus only 
up to the Isthmus. 

C 1 NOSTERNID.E, with the sole genus Cimstmmnm, Alx)ut 10 
species in North and Central America, one extending to Guiana. 
Well represented in Mexico by 6 species. Of these, C. pennsyl- 
vanimm, praviously recoitled from the Yalley of Mexico, was 
found by myself in South GueiTero, at San Luis AUende, 
C. hirtipes ranges from Arizona and New Mexico along the 
Pacific side into Jalisco, and includes the Tres Marias Isknds. 
Proc. Zool. Soc.— 1905, Yon. 11. No. XIY. 14 
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f7, sonorieme in Sonora. (7. integrmi (a variety of C. acorpiaides) 
is likewise Pacific, from Jalisco, e. g. Lake Chaptila, to which I 
can now add Zapotlan and the small rivei's on the plateau south 
of Oaxaca and the swamps of San Mateo near Tehuantepec, 
C\ lemostomum extends from New Orleans along the Atlantic side 
of Mexico through and beyond Central America. C\ effaldti is 
known from the State of Vera Cruz, San Mateo del Mar, and 
Gun-temala. 

Testudinid^e. — CisUido with two species in North America and 
one in Yucatan, strictly terrestrial. C. mexkana of Texas and 
New Mexico, e. g, San Marcial. How far it extends into ISIexico 
is not known ; Tampico is quite possible, but I very much doubt 

Mexico City” and neighl30urhood. 

Nicoria riUilei I have met in swampy bush-land of the State of 
Vera Cmz and near Tehuantepec, and this seems to be its range ; 
allied species occur in Centinl America-. 

VlwyaemyB extends from Canada to Argentina, but with a 
preponderance of northern forms. In Mexico rcKstricted to the 
hot countries, and even there common only about the Isthmus, 
whence (7. grayi *= umbra and C. incisa go further south, i \ ornata^ 
from Panama to Tehuant-epec, has been found by Forrer also 
near Mazatlan, with C, pulchemma. 1 do not know of a single 
locality for Chrysemys on the plateiiu, or to the east of it, except 
for C. mohiliensis^ which goes from Texas into the lowland of 
Nuevo Leon, 

This sciircity of Water-Tortoises in Mexico is I’ather puzzling. 
On the plateau Cinosf<>7'mm alone is found, and these thick-shelled 
box-like creatures are, moreover, the only kind which can with- 
stand the buffeting to which they are subjected in the torrents 
into which the livei's of the slopes of the plateau are converted in 
the i*ainy season. The Tortoises hide then und< r the* boulders in 
the stream. Chrysemys shuns such waters, and neither it nor 
Ciaosternum occurs in those rivei's which carry much siuid. 

Chelone inridis was laying during July and August on the 
coast of (luerrero and Oaxacjt. 


Jiksiime of th^ DistrihiUion of Mexican Chelonia, 

The Cinosternidie, taken with the closely-allied Deraiutemydidie 
and Chelydridse, are autochthonous Americans ; the fii*st a 
Sonomn, the second obviously a southern group so far as the present 
distribution is concerned. Both Chelydrids and Dermatemyds 
are known from the Cretaceous of North Ameiica. The tln*ee 
together may well be regai’ded as originally northern and ancient. 
The same applies to the Testudinidae, the only family \vhich has, 
recently, sent a United States Chrysemys into the Antilles and a 
South American into the Windward Islands. The Testudinidae, 
plentiful in North America, scai*oe in Central, and with still 
fewer species in South America, have clearly come from the 
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Northern continent. The earliest, probably all of the genus 
Teativdo^ have been found in the mid- Eocene of Wyoming and 
New Mexico; since Oligocene in Europe, still later in India. 
With this remote occuiTence in ancient Sonoraland I couple the 
most important fact of the Galapagos ToHoises. They are a 
strong indication of the former, let us say Oligocene, extension 
of land considerably to the west and south of the present Central 
America. We shall find this idea supported by Iguanidse. Now 
North Amei-ica possesses but the single T. polypJiemus in the 
South-eastern States, and South America has only T. tahvlata. 
Something has gone wrong with this genus, which has flourished 
in the Miocene of Dakota, Nebraska, and Oregon, as has been the 
(yise with so many mammals which stiirted and flourished in the 
Stiites an<l are now restricted to the Old World, 

Lacebtilia. 

(Je(^koxiDjE.— T he distribution of American Geckos is almost 
entirely ti’opical. The gi*eatest number and diversity of species 
occur in the Antilles, in Noithern South America and the 
adjoining Central America, whence few have spread into the 
warmer parts of Mexico, avoiding the plateau. North America 
has re<;oived ordy Sphcvrodactylxia notatm fTOm the Antilles 
through the Bahamjus into Florida, tind Phyllodactylm tahercidosvs 
into California ; this species is the commonest CJecko in Mexico, 
ranging strictly along the Pjicific slo|>e to the Isthmus of Teliu- 
autepec and thence tx) Nicaiugua. Spluerodactylm sends only 
tliree sj>ecies into Mexico : S, glammto Salina Cruz and into the 
State of Vem Cruz; the Central Auieriain S, torqaaim and 
the Antillejin cmihracitms are recorded from the same State, 
and S. torqaatu^ has l)een described from Miizjitlan. Gyimw^ 
dactylm samichmsti reaches the Isthmus, and Thecadactylus 
rapicaiidaj of Yuaitan, Antilles, and south wai’ds, is said by Cope 
to liave been recoiiled from (Guadalajara, a veiy doubtful locality. 

PhyllodaciylmUihercnlosm is common in the villages of Southeni 
Oaxaca and GueiTei*o, where it is known tis “Pata de bueye,” 
/. c. ox-foot, becsiuse of its peculiai* digits. The geneitil name for 
( Geckos is ‘SSalainan<|ueza” or ‘‘Salamanquezca^*' w hich name, how^- 
i*\'er, also applies to the slippery Mahaia and Emiieces, I found 
the siime (Gecko on the trees of dense forCvsts near the coast of 
Gucrrei’o. is typically xeiophile. As in 

Spain and Portugal, all Geckos are eonsidemi extremely poisonous. 

EuBLEPUAHin.«. — This small and veiy scattemi family (in 
West Africa, Somaliland, India, Tituiscaspia, and Persia) is 
represented by three species in Mexico, a few others occurring in 
Panama and Ecuador. Euhlephdris rariegcUus is the northern 
offshcx)t, from El Paso to the Gila River and California, probably 
also in Binaloa. E,fa$ciai(i8 is known from Venttinas, north- w^est 
of Mazatlan. These are appju*ently typically xerophile, like the 

14 * 
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two Asiatics of the same genus. But Colemyx ehgans is distinctly 
a forest form. I found it a few miles from the coast of Guerrero 
in a moist patch of thick lowland forest on the ^’ound under 
stones and rotten stumps. A typical Centml American, ranging 
through the Pacific and Atlantic Tierm Caliente of Mexico, from 
which country it had hitherto been recorded only by Sumichiast 
from near Orizaba ; extending south to Costa Bica. 

louANiDiE t. — It is not profitable to speculate upon the original 
home of this family. The overwhelming majority of genera and 
species is American, from Mexico to Brazil. It is well known that 
the Galapagos possess the semimarine Amhlyrhynckus and Goiio- 
lophus^ that a few species occur in Madaga.scar, and Brachylo2)hu8 
fasciatm in the Viti and Tonga Islands ; further, that an Iguanid 
allied to the genus Iguana existed in the Eocene or Oligocene of 
Europe, and that therefore attempts have been made to explain 
the present scattered distribution of the family by a formei’Iy 
subuniversal range; in other w'ords, they are a very ancient 
group. 

Concerning America, it is significant that only a few species of 
ScelopoTua and Phrynoaonia extend into the United States, 
although far northwards. Of the large genus AnoliSy only 
A. carolinensis enters Texas to Carolina, but it is also found in 
Cuba. 

Mexico itself, Central Ameriwi, and the Antilles are rich in 
genera and species. Tliese Iguanidie can l^e divided into two 
groups : — 

A Sonoran set, comprising genem wdiich are essentially xero- 
phile and humivagous, with depressed l)odies and short tails. 
None of these reaches far into Central Americit, and none has 
entered the Antilles. Crotaphytifs, Ilolhrookia, Uta^ Phrynosomty 
Sceloporus, which, in the order mentioned, extend from California 
and Arizona southwards, wdth decidedly Pacific or Western j)re- 
dilection ; only a few Scdoportts^ those w^hich have spread into 
the Atlantic Tierra, Caliente, continue fui*ther into Cent ml 
America. Nearly all these southern Scelojyorua are fitted foi* 
arboreal life, less depressed in Ixxly, and suited to a moist climate, 
be this hot or cool. Tliey lead thereby to the second set, which 
are essentially arboreal, mostly inhabits! nts of forests or of rocky 
bush -land; all southerners, with their centre in Central and 
South America, extending into the Mexicsm Tierra Caliente, with 
prevalence on the Atlantic side, and two * have allied genera or 
species in the Antilles : Anolia^, Ig%iana*y Basiliscm^ 
Corythophanesy and Ctenosaura, 

Of course there are transitional forms, for instance the genus 

t Iguana, or Guana, is a native word applied to the Iguana ; but where this does 
not occur, the name is given to CVenoktara, for instance at Cueniavaca. The 
Zapotec name of Ctmo$aura is Tilcaiupo; BaHlUem and Corifthophane$ are called 
Toter^te. At Kio Balsas, scaly lizards, e. g. Sceloporus, are distinguished as 
Oliint^ziw 
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Cienosaura^ and we will not discuss the question which of the two 
groups is the more primitive ; apparently the latter, but this can 
be contested. 

CrotaphpPuSf a typical old Northern Sonoran genus with several 
species in Western United States. C, wializeni ranging from 
Oregon and Nevada into Sonom and Chihuahua ; C. cdUaria also 
into Nuevo Leon. 

lldhrookm^ from Texas and California into the dry parts of 
Northern Mexico, i/. itut>cidata into North Sonora, H, texana to 
Monterey and Lerdo neai* Ton^eon. I found it running about 
swiftly on the almost liari*en slialy ground near El Paso. H.pro- 
pinqua fixim Texas to Pi^esidio near Mazatlan. 

Uta, with most species in South-western United States and in 
Lower California. U. eleyans from Uttih to Texas and Sonora ; 
(J, skuish'uriaim from Utali to ToiTeon. U, XaieraliB from Presidio 
and Ti*es Marias Islands and U. bicarhuUa ai*e Mexican, from 
Presidio to Tehuantepec, and everywhere between these places. 
Otherwise strictly confined to the western side of the plateau and 
the coast, it hi\s entei’ed the plateau at Cuernavaca and Puebla. 
1 have almost invariiibly fouml it on the stems and branches of 
low trees, upon which they flatten themselves like arbomil 
Sceloporm\ rather remarkable, since the other species are so 
(lecicledly dwellers on the sjindy or stony ground. Very impoi^ant 
is the occurrence of a sj^ecies, L\ aiiricalaict, on the ReviDa 
(Jigedo Islands, 280 miles south of Caj.)e Luais, Lower Cali- 
fornia, and neiu'ly .*150 miles fix)m the coast of Jalisco. This 
g<»nus is typically Sonoran, with its centre around the Gulf of 
California. 

Phrf/nosonia, “ Animal rey,” or “ Camaleon,” or “ Escorpidn.^* 
I'he oi-iginal centre of this genus is undoubtedly Sonoraland, 
whence it extends now over most of the Centiul, South-western, 
ami Western 8titcs of North America anti over the whole of 
Mexico as far as Guatemala. Ph, cornutitm, moclestum, and 
orbicalare are, in Mexico, scatteied over the plateau. PK asio 
is the most southern and at the same time the lai'gest and most 
handsome species, langing from Colima to Guatemala. Btejneger 
and Cope have already remarked on the “metachrosis’* of 
Ph, (loifylmL I have found Ph, modest am near El Paso of 
exactly the same deliaite Fiench-gi’ey colour as the little slabs 
of CreLu;eous limestone with which the hills tire strewn; the 
same species at San Marcial and at Rincon in Mexico, on the red 
and sandy volcanic rubble of that hilly desert region, were of the 
same pronounced red tint. Examination with a magnifj^ng- 
glass showed the spirit-specimens to be covered with the iron- 
stained re<l sand, but tliose which I have brought home alive 
show this same red colour also to be that of their genuine skin. 

i^celoponis may well be called the most clianicteristic genus of 
Mexican Lizards. Of the 34 species recognised by Boulenger, 
28 occur in Mexico; between El Paso and Tehuantepec. Only 
4 live in the United States, and only 3 or 4 aye found south of 
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the Isthmus of Tehuantepec, and are i^estricted to Central 
America. 

Some species have a very wide, others a very limited dis- 
tribution. The majority combine humivagons with climbing 
habits, and show great adaptiveness to the nature of their 
sun*oundings ; for instance, S. acalaris and S, wneii^i do not climb 
the trees beneath which they live, but prefer the grassy ground, 
and they are ecjually at home in the moist, clouded pine-forests 
and on the more barren, grassy and lava-strewn slopes up to the 
snow-line. variabilw prefers the wooded lowlands of the 
Atlantic side, and likewise doas not climb, loving the banks of 
rivulets and well-herbed ravines. Others, e. g. aS'. torquatm, are 
found only on rocks, stone walls, and buildings ; they ai*e swift.. 
Some — and these are the most depressed in body — are either 
sluggish, e. g. S, spinostf^, and spend mast of their time on the 
ground between spiny gi*owth of hedges and low trees, which 
they ascend a little way, in sliort rapid jerks,’ when nlarme<l. 
Lastly, microlepidottis is truly arlwreal, ascending the tiees in 
the morning, with the sun, right into the gi'een tops, where they 
hunt for insects. This species has the gi’eatest possible alti- 
tudinal range ; from the hot country of Southern Oaxaca, only a 
few hundred feet above the level of the sea, to the upper tree-line 
of Citlaltepetl, alwut 13,500 feet elevation. 

Many species are viviparous. According to my own observa- 
tions, the following: cicanihinuft^ formosus, microlejndotuff^ 

8cala7*i$ — all gmvid in the months of July to September. 

Igamia 7'hhiolophm is interesting for xarious reasons. It is 
the largest Lizard in Mexico, atbiining a total length of aI>out 
5 feet. Always arboreiil and aquatic and truly tropical, it occurs 
in the whole of Central America, but in Mexico, north of the 
Isthmus, only in the States of Vera Cruz and Southern Oaxaca, 
ever3rwhere strictly below the Plateau, and on the Pacific side it 
has been recorded only from Manzanillo near Colima and near 
Mazatlan; undoubtedly also near San Bias and in the lower 
reaches of the Balsas, but this information I have only fix>m 
hearsay. I never found it in Cuemnx>. The creature recpiii'es 
permanent, rather sluggish rivers, or deep pools in the savannahs. 
They climb about in the trees, eating the succulent leaves, which 
they bolt without much chewing, for instance those of the guava 
tree. Favourite places for resting are the branches which over- 
hang the water, into which they plump with a loud splash, 
sinking at once and remaining at the bottom for many minutes. 
Whilst the adult are dusky, the young are grass-green and are 
frequently found in the tall grass at the edge of a pool. They at 
once take to the water and swim to the bottom, with their legs 
laid back and propelling themselves, like newts, by rapid undu- 
lating motions of the tail. The eggs ai*e buried in the soft soil, 
among the roots of a tree, always near the water, in the month 
of May ; by the end of July they are already hatched. They are 
known as Guanas or Iguanas. 

Cteno8mf,ra acanthura is a common Lizard of the hot and warm 
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countrieSi from Yucatan to Tampico and on the Pacific side 
as far as Southern California. It does not take to the water, 
prefeiTing rocky bush-land or savannahs. According to the 
locality, it makes its home in a hollow tree, in the roof of a house, 
or on the ground, where, among rocks or trees, it digs out a 
permanent burrow, heaping up the soil above and around it. 
This Iguana,” or “ Tilcampo ” of the Zapotecs, is very fierce, 
bites, ainl lashes out furiously with its tail. Its food is varied, 
from all kinds of lizards, snakes, and insects to grass and flowers ; 
in turn the Tilcampo itself is much prized as an article of food, 
and in the markets fetches more than two fowls. 

The young are entirely vivid green ; in their second and third 
years the back and sides develop blackish patches upon the green 
ground, and in this stage they are often very beautiful. With 
approjiching maturity the gi*een colour disappears, being en- 
crotiehed upon and then entirely suppressed by the spreading 
black and brown pigment. But in ceiiain loe^alities, where these 
lizjii-ds live amongst luscious growth of evergreen trees, many 
individuals retfiin tlieir green lively throughout life. I caught a 
young TikiiimjK), w’hich belonged to a gi^een family, as shown by 
the parents, at 8au Juan Evangelista, on the eastern side of the 
Isthmus, where the green colour w’as normal ; within less than 
18 months my captive had lost all the gi'een,and had assumed the 
dusky brownish and pitchy garb. 

Ctemaaiira qumqmcaniuita, — This much smaller, brownish- 
yellow sjiecies is not arboreal, itinging from Honduras into tlie 
southei'n hot parts of Oaxacju It l>ecomes very tame, takes a 
varied iliet, and defends itself in its burrow by sideward strokes 
of its spiny tail, much like the Indian Ununastix, which it greatly 
resembles in habits and outward appearance. 

Jiasiliscm —Closely allied to the Central American 

B, aniericaniis, mnges from Ecuador into the Tierm Caliente of 
Mexico, w’here it is, how'^ever, restiicted to the southern part, not 
going further noith than Cordoba. Until I found it at Teque- 
sixtlan and Tierm Colomda in the centre of Guerrere, it w'as not 
knowui frem the Pacific side. The locality “ Orizaba ” in the 
‘Biol. Centr.-Aiu.’ is eiToneous; Sumichmst states clearly, and 
correctly, that this si>ecies extends only up to 3300 feet. The 
“ Pasarios,” its univemil Bpmish name, lives ahvays on the banks 
of rivers or pools. I genemlly found them busy on the gix>und 
close to the water’s edge, or upon a low overhanging branch. On 
the .slightest alarm, they plunge or rush into the water, mpidly 
running over the surface in a slightly erect position, splasliing 
the water wdth their long-toed hind limbs and the long wriggling 
tail, whilst the aims are adpressed to the body. They do not 
dive ; anived on the other side, they climb up the bank and hide 
in the tangled vegetation. The usual statement that they propel 
themselves by i*apid strokes of the fore-limbs is erroneous, and 
the notion tl^t the high dorsal and caudal crests, which adorn 
the male only, serve as a sail is a fable. 

Car^haphams h&rmndezi^ “Teter^te.” — From Chiapas and 
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Yucatan to the State of Vera Oruz, absolutely confined to the 
Atlantic Tierra Caliente, in forest-land ; arboreal, or rather amongst 
shrub-like trees, the brown bark of which this curious-looking 
gentle lizard looks to for protection. Tt feeds upon insects. 

Lcemwmtm. — The two Mexican species are excessively lare, 
perhaps because they live higher up in the trees, where it is then 
next to impossible to discover them. L, serrattts is known from 
Campeche and the States of Vera Cruz and Oaxaca without localities. 
L, longipes, hithei*to known from Jalapa only ; all the more re- 
mai'kable is the solitary specimen which I found amongst a 
collection sent to the Field Columbian Museum from the State of 
Colima. 

Anolis, with at least a dozen species in the Eastern or Western 
Tierra Caliente. A, nehuhsus has the widest range in Mexico, 
from Tehuantepec to Jalapa, and to Ventanas on the west ; I 
found it not only on the coast of Guerrero, but also on the 
Nevado de Colima, up to at least 7600 feet, together with A. lio- 
(jcisier. A, gadovii at Tierra Coloi-ada, in bush-land. The Anolis 
seem to spend most of their time on the lower brunches of shrubs 
and trees or amongst the rank herbaceous vegetation, waiting for 
insects, and trusting to not being seen when basking. Especially 
when they have become excited by being pursued, the males 
stretch out their mostly beautifully-coloured gulnr sac. None 
of the Mexican species which I have observed displays any marked 
change of colour like the A. carolinemis^ the Chameleon of the 
Americans. 

TEJiDiE*are cleftrly a Neotropical family, with seveml dozen 
genera in Soutli America. Of all these, only Ameiva and the 
closely-allied Cnemklophorus extend through and beyond Central 
America : A'lmiva into the Eastern and Western hot- lands of 
Mexico and into the Antilles ; Ciieniidophorm through Mexico 
into the United States, where C, sexlivmtm has spread over nearly 
the whole Union. This genus is entirely terrestrial, preferring 
sandy districts with bush-land ; only C\ gnUatxiB is a typical 
inhabitant of the lowland forests of Vera Cruz. The Mexican 
species avoid the high plateau, 5000 feet being about the upper 
limit. The only exception is made by (7. galaris, which has 
been credibly I’ecorded from Guanajuato, and of which I have 
examined specimens collected by Dr. Meek close to the town of 
Puebla, which lies at an altitude of more than 7600 feet, higher 
than the Valley of Mexico, where Cnemidophorns does not occur. 

Concerning distribution and variation, cf. my paper, “ Evolution 
of the Colour-pattern and Orthogenetic Variation in certain 
Mexican Species of Lizards, with adaptation to their suiToundings,’' 
Pix)c. Roy, Soc. vol. Ixxii. p. 109 (1903). 

Ameiva iindvlaia^ the only species in Mexico, is an inhabitant 

* From the Aztec “ teco-ixin,*’ ». e. Rock-lizard, the nome ofSceloporus torquatuH, 
misspelt and misapplied. The Zapotecs and Mazatecs call CnemUophorm and 
Ameiva Zu/nbichi and Cachumho. 
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of the hot, well-wooded parts of Guerrero, Oaxaca, and Yera Cruz, 
whence it extends far into Oentml America. It is far less quick 
than CmmidophcymSj and I have found it invariably in the 
vicinity of water. 

Anguii)-®, — Anguis^ with its sole species frctgilis, and two species 
of 0phi$aunt8 s. Paeudopm (Morocco to Burma) are the only 
members of this family which are not American, and even the 
third species of Ophiaaurus, 0. ventralis, lives in the United 
States. The countries now richest in Anguidte are Mexico, 
Central America, and the Antilles ; a few extend into South, and 
a few, Gerrhonotus with tlie Ophisauncs, into North America., 
where the latter is widely distributed (also recorded from Jalapa). 

Diploglossua is peculiar to the mountainous regions of Mexico ; 
J), aieivdajchneri fi*om Orizjiba, Jalapa, and Guatem.ala. The 
i*elated genus Celeatus in Antilles and Central America. 

(Gerrhonotus is the main genus, eight species of which occur in 
Mexico, entirely in mountfiinous districts or on the plateau ; they 
are consequently absent in the hot lowland forests, and references 
to Yera Cruz and Tehuantepec do not apply to such towns but 
to unknown plfices in the state or district. 

(f . cmruleus has the widest mnge, from British Columbia and 
Coloi ado along the Pacific side of Mexico to Costa Ricju Most of 
the species live on the gi’ouud, in the oak- and pine-forests, 
preferring clearly a moist and by no means warm climate. 
(r, antauges ascends Citlaltepetl to an altitude of more than 
12,000 feet, in the pine-forests, or in the grass near little streams, 
and higher up amongst the tussocks of giviss, basking on the top 
of such a tussock and making its home among the roots or in 
the mass of last year's rotting blades. In such a place they 
disappear easily, although they are not quick. The mme applies 
to (j. iinbricains, G. gramhieus^ delicately light green above and 
yellow l>elow, is arboreal, ascending the highest trees in search of 
insects and making its lair in hollow trees of oak, pines, and 
arbutus. They .all are vivipirous, live on insects and worms, 
find lose their shyness a few houi's after having been caught and 
hamlled. 

Xexosaueid^. — Xeno8aur%i8 graiidis alone is recorded only 
from the mountains near Orizaba, Cordoba, and Oaxaca. 

HELOHERMATiDiE. — The st)le genus Helodarma^ unless we include 
Tjanthanotus of Borneo. //. suspectum of Arizona and New 
Mexico, and II. horridum of Mexico. The notion that Heloderma 
is a dweller on arid mountains is quite erioneoiis. It is restricted 
to hot lowlands with sandy gi’ound. Most of Arizona is high 
find dry tableland, and there is quite a trade in “ Gila monstei^s,” 
but, so far as I could find out, they all came from such terribly hot 
and low sandy places as Yuma, on the lower reaches of the Gila 
rivei*, and from similar localities in Sonora. horridvm is 
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stated by Giintber to have probably a wide distribution in Mexico. 
The fact is that it has hitherto been recorded only from the 
following localities : — near Tehuantepec, and near Presidio by 
Forrer; and in the museum at Mexico is a specimen fi*om 
Apatzingan in Michoacan. It is very local. In Guerreit) and 
Oiixaca, Colima and Jalisco evei*ybody speaks of the “ Escorpidn.'^ 
“He is unkillable unless you crush him with a big stone. When 
at last secured in a cleft stick, his poison dropping to the gi’ound 
causes all vegetation to wither for yards around. There are two 
kinds in Guerrero, one brown, the other black and yellow ; 
nocturnal, hidden in the daytime beneath the stump of a tree or 
under a boulder ; wstivating during the dry season.” Hundreds 
of times have I offei*ed much money, even for being taken to its 
lair, but all in vain. The only place where I personally know it 
to occur is Juchitan, not far to the north-east of Tehuantepec ; 
in the museum at (laxaca is a stuffed specimen, a monster about 
2^ feet in length. At last I thought I had i-tin the beast down, 
when at Zapotlan in Jalisco. The j)oison, the sluggish fiei’ceiiess, 
ditHculty in killing it, all this sounded favoumble. We found the 
Escorpion, but it was the harmless, gentle Gerrhonotus^ which for 
some unaccountable reason is feared as very poisonous! The 
Zapotecan name of Heloderma is “ Talachini ” ; the Aztecs called it 
“ Aealtetepon.” Hernandez states tliat “it is found in Cuernavacji 
and other hot districts.” But it does not occur anywhere near 
the State of Morelos, unless the huge figure of a lizard enrved out 
of a ro(?k near Cuernavaca is evidence ! 

Ilie last three families tjiken together form a very ancient 
group, which seems to have its original centre in the old 
Honomland, or let us say in the old Sonoran -f- Central American 
-P Antillean laiidmass. The absence of Anguidap in Eastern 
Asia suggests the spread from Korth Ameiica into Europe* and 
Asia across the polar region, unless we prefer the problematic 
bridge across the Northern Atlantic from the Antilles (which 
possess their own genus Cekstns with several species) towaixls the 
Mediterranean. 

8cincid.e. — Of this lai*ge ami almost cosmopolitan family 
America possesses the smallest number, and it is significant that 
the number of forms decreases from North to South. Mexico has 
about 10 species. They may perhaps be divided into a NcHhern 
lot, Enmeces, which ranges from the middle of North America over 
the Mexican plateau and its bordering mountains; and into a 
Southern set, Mabuia and Lygosoma s. Mocoa^ which love the hot 
country, extending far into tropical South America, with species 
in the Antilles, in Mexico restricted to the Southern States east 
and west. 

Mahuia ayilis is fond of basking on slmubs and it even climbs 
trees, hiding under the bark. Like Lygosoma lateraU it hunts in 
the dusk. Eumecea, of which I have observed only lynxe and 
fuscirostris^ prefer mountain forests, where they live on the 
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ground, basking on the fallen leaves, between which, and in the 
soft humus, they wriggle away with perplexing agility. 

ANELYTROPSiBiE, an artificial assembly of a few degraded 
Scincoids in Madagascar, Tropical Africa, and Anelytropsis 
papiUostta in Mexico. Of this only the two type specimens, 
described by Cope, “ from near Jalapa,” were known, until I found 
another in the humus of a dense forest near Motzorongo, south of 
Cordoba. 

XAXi’USiiDiE. — Tlie range of Xantusia extends from the desert 
ti'iicts of Nevada, California with its impressive Mojave desert, 
into Lower Califoniia. There is little doubt that some species 
of Xantusia will be found in the desert-like country between 
Chihuahua and New Mexico, which has all the characteristic 
features of the home of Xant^ma^ not the least being the Yucca- 
trees, the bunches of spiky leaves of which give them shelter. 
Tlio only othei* Mexican, Lepidophynia flavoniaculatnun, langes 
from Panama to the Isthmus of Tehuantepec. The few other 
members of the family are likewise Central American, and one is 
found in the Antilles. This little strictly American family shows 
consequently division into a Northern or Sonoran, .and a Southern 
or Central American Antillean group. 

Axiellid.e, with Amelia pulchra in California, and A. texana, 
of which the only specimen known came from El Paso. 

AMPiiisB^xiDiE. — The distribution of numerous AmphisWnidaj 
thi'oughout Africa and several Meditennnean countries, as well as 
in South and Central Americia, Mexico, Lenver California, Florida, 
and the Greater Antilles, seems to favour a former ti’ansatlaiitic 
connection. 

Curiously enough, Mexico possesses only one genus, but this is 
the most interesting of all : — 

Chirotes , — Discovered many years ago somewhere in Mexico, 
Chirotes s. Biptes canaliculatus remained almost mjiihical. Then 
Duges received a single specimen from near Teepan in Southern 
Guen'ero, which he named Heinichiroies trida>ctylm. Next, some 
twenty years ago, the creature wm discovered in Lower California 
in considerable numbers, they are Cope’s Euchirotes liporus, I 
myself found Chirotes at last on the banks of the Balsas River, in 
the centre of Guerrero. It lives there in the fields of alluvial 
sand, well out of reach of jx)asible floods. Our only chance of 
getting these pink, worm-like ci*eature8 was the oflering of rewards 
to the Indians who W’ere ploughing the fields of young Indian 
corn in the month of July, They live at a depth of at least one 
foot, biuTowing little tunnels which lead a long way in any 
direction in the moist sand, but in the drier parts collapse at 
once behind the digging animal. When kept in a tin with 
sand, they dug into it with their heads first and then with their 
mole-like hands. They never appeai'ed on the surface. Like 
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the Poi*tuguese Blamis dnereus they soon became flabby from 
evaporation, but they soon swelled up again when the sand was 
moistened. 

To split these creatures into three genera is ridiculous* But it 
is very interesting that the specimens from the only three localities 
known differ in the number of femoml pores, the length of the 
tail, and in the reduction of the number of the fingers and claws. 

(7. cancdimlaiits , — Fifth finger very small, clawless ; three pores 
on either side in front of the enlarged preanal scales ; tail twice 
iis long as the head. Nivsal plates widely separated. 

Specimen in Berlin Museum Ki^ht hand 1 . 2 . 3 . 4 . 0 ; Left 1 . 2 . 3 . 4 . 0. 
British Museum I „ 1 . 2 . 3 . 4 . 0 ; „ 1 . 2 . 3 . 4 . 0. 

„ » H „ „ 1.2. 3. 4.0; „ 1 . 2 . 3 . 4 . 0. 

liio Balsas I „ „ 1.2. 3. 4.0; „ 1 . 2 . 3 . 4 . 6. 

„ „ II „ „ 1 . 2 . 3 . 4 . 6 ; „ 1 . 2 . 3 . 4 . 6. 

„ „ III. . .. „ „ 1.2. 3. 4. 5; „ 1.2. 3. 4. 6. 

(Fifth finger on both hands well-developed in Balsas II. and III.) 

C\ hipo7'm {Euchirotes hiporus Cope). — 13 specimens in Smith- 
sonian Institute, from La Paz in Lower California ; said also to 
be common at Cape Lucas. 

According to Cope, with tail twice as long as the head, five 
digits all clawed, with only one pore on either side, nasal plates 
nearly in contoct in front. 

C, trklactylus {lleinicldrotes tridactylus llug^\s). One specimen 
from Tecpan, near Acapidco. Tail slightly longer than the head ; 
only three digits, all with claws ; a pair of pores on either side ; 
nasal plates widely separated. 

It is remaikable that Vhirotes^ the least reduced member of the 
family, is the oidy Mexican i*epre.sentfitive of this presnniably 
ancient group. Jihineitra of Floiida has been found in the 
Oligocene of Houth Dakohi, whereby the former mnge is extended 
considerably to the north. It is very tlifiicult to imagine how 
(Hdrotes^ a helpless digger, without any chance of tmvelling, bound 
to sandy soil, has managed to survive, unless we assume that it is 
really a coast-form. Living in dunes, as it does at Cape Lucas, 
Lower California, it may have ascended the Basin of the Balsas, 
which river, from its mouth far into Guerrero, is Iwrdered by 
many sand-covered ledges. 

The arenicolous Chirotes has retained its fore-limbs, which, 
although short, ai-e rather well-<leveloped, while those genera 
which live in humus and idch soil have lost the limbs as usual. 

The natives had no proper name for these little creatui'es, but 
descril^ed them as culebritas con manittis.” 

JieBume of tJie Distribution of Mexican JAvcertilia, 

Geckonidce. — Chiefly Antilles, North-western South America 
and adjoining Central America. 

Euhlepharidce. — North-western Mexico and Mexican Tierra 
Caliente. 
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IgimiMm : 

1 . Xerophile, humivagous ; Sonomn, non- Antillean. 

2. Arboreal ; Central and South American and Antillean. 

TejidcB, — Neotropical, with Ameiva into Tierm Caliente and 

Antilles, Cnemidophorua far into United States. 

A'lvgtMos. — Mexican, Central American and Antillean, reaching 

far North and South. 

non-AntiUean. 

Schiddcp : 

1 . Northern America and plateau of Mexico, non- Antillean. 

2. Central American into Mexico and Antilles. 

Xanbmidw : 

1. Sonoran, non- Antillean. 

2. Central American and Antillean. 

AimtphishoBnidm, — Mexico, Central America, and Antilles ; 

formerly much farther north in the United States ; extending 

far into South America. 

These statements are intended, in their reduced form, to 
indicate the probable centres of dispersal of the various families. 
It is imix)rtant that of these 10 families no less than 7 have 
representatives in the Greater Antilles, and that these Insular 
members belong, in not a few cases, to Insular, peculiar genera, 
e.g. Cyclxvta and Meiopoceros of the Iguanidie, Celeatus of the 
Anguidje, Cricoaaurct s. Cricolepia of the Xantusiidae ; and it is also 
worth noting that Amphiahcerxa itself occura in Puei*to Rico, on 
the Virginia Islands, and South and Central Amenca, but not in 
Mexico. Xenoaawma and Rehderma, each the sole member of a 
family, are restricted to Mexico in a slightly wider sense. Most 
of the Anguida* and Iguanidse, and all the Xantusiidte, are centred 
in tiopical and semitropical America. We may fairly conclude 
that at letist the Amphisbaenidae, Anguidae, Iguanida?, Xantusiids?, 
are veiy old inhabitants of the ancient Sonoran -Central American 
and Antillean mass of land. Of these families the Amphisbsenidie 
may well be autochthonous. The Tejidse alone are unmistakable 
Southern immigiBnts from an original centre, probably Brazilian, 
not N.W. South America ; otherwise it w'ould not be ob\dous why 
only so few Tejidte have extended beyond the present South- 
American continent. They (Anolia and Anieiva) were the latest 
immigrants into the Central Land Complex just before the 
Antillean separation, after which these genera and Cnemidophorua 
could continue their continental progress northwards. 

It is suggestive that so many of these families fall into a north- 
western, typically Sonoran and Pacific, xerophile, and a southern, 
more Atlantic group with predominant hygrophile chai’acters; 
the Antillean forms naturally siding with the latter. The 
Mexican plateau, instead of connecting, rather severs these two, 
mainly (ecological groups, the connection passing round to the south 
of the plateau. It must remain a moot question which of the 
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two gi'oups is the older. Not unlikely both are, in America, the 
divergent result of more generalised features ; the one with the 
desert, the other with the typical forest as the leading motive, or 
mther the ultimate theme or goal for adaptation. We do not 
know the physical features of ancient Sonomland. There need 
have been no deaeitw oi’ semiarid tracts and l ather ban’en plateatis. 
The “petrified forest” of Arizona; the fact that many of the 
present desert-like stretclies fi’oin Noi*thern Mexico, through New 
Mexico to Utah and beyond, are the basins of former lakes (many 
of tJiein still rapidly i*eceding) ; nay, even the prehistoric towns 
in the now inhospitable parts of Arizona and New Mexico— all 
these circumstances indicate that much of Old Hoiioraland is still 
farther tending towards the formation of deserts, just as clearly 
as enormous paits of Central Asia. 

Sononiland had originally a much wider extent. It is obvious 
that the Tres Marias Islands were pait of I'epic ; there is also 
little doubt that the peninsula of Lower Califomia was continued 
to the Revilla Gigedo Islands. That was at an epoch when the 
Gulf of California did not yet exist, the peninsula as such dating 
from the end of the Miocene. 

OruiDiA. 

TYniLoriD-E. — Only two species are known from IVlexitJo. 
Tf/p?dop8 tennis from the Htate of Vera Cruz, ranging south to 
(Uiatemala; and Anomahpis mexicana from Nuevo Leon. The 
present centre of this family is South and Central America, 
wlience they have extended into the Antilles (Puerto Rico). 

Glauooxiid.*:. — Glanconia, the main genus, ranges from New 
Mexico, Texas, and Florida, far into South America, wlience only 
the Lesser Antilles have been entered. Mexican localities are 
still very scattered. The northern sjiecies, e. g. G. hnmilis^ ranges 
over the })lateau and the Pacific slope ; G, dulcis from New 
Mexico to Cliilpfincingo ; while G, albifrom is a Central American, 
entering the Eastern and Western States of Mexico but avoiding 
the plateau. 

BoiDiE. — In Mexico only the Pythonine Loxocemvs hicolar, 
recorded from Colima, Tehuantepec, and Guatemala ; and the Boa 
imperator (incl. 'mexicana), “ Masacoatl,” which ranges from 
Ecuatlor through Central Americii into the Mexican Pacific and 
Atlantic Tierra Caliente, keeping strictly to the forest and bush 
lands. The Boinse continue northwards as the arenicolous 
Lichanam of Lower California and of similar hot desert-like 
districts of Arizona ; and the likewise arenicolous CJvarhia^ which 
extends from California to Washington. Another set of Boa.s, 
typical dwellers of luxurious tropical countiies, occurs in the 
Antilles ; all these, EpiorateSy CoralliiSy and Ungaliay have allied 
species in Central and South America. 

Consequently this archaic family is clearly divided into a 
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Pacific, terrestrial xeropliile, and a more Atlantic and southern 
rather hygrophile stock. The former is almost typically Sonomn, 
except that it does not enter the plateau. Since Charhia shows 
that it can endure a cold climate, the absence of similar forms on 
the Mexican plateau may possibly date back to the barrier of 
volcanic termin. 

CoLUBRiDAS. ~ Of the bewildering number of these snakes in 
Mexico only those have been selected for discussion which seem 
to yield some tangible results, while such as are too widely 
scattered or rather imperfectly known in their distribution have 
been mostly left out. 

C. AGLYPHJE. — JVopklonotm, decidedly a Nearctic genus, ex- 
tending through the whole of Mexico, with greatly diminishing 
numbers of species into Centml, but not into South America or 
into the Antilles. T» ordincUus (inch vai'ieties) is the commonest 
species in the whole of Mexico. validus is a western form, 
fi*om Utah to Colima. 7\ sipeclon s. fasciatus is eastern, from 
east of the Rocky Mountiiins to Costa Rica. Others are confined 
to the southern half of Mexico. 

lachnognathm is Nearctic, extending over the plateau, re- 
occurring in Guatemala. 

Contia^ clearly Nearctic, through Mexico, with preference for 
the plateau and its western slope, into South America, 

Ficimia is Sonoran, scattei’ed through Mexico. 

- Sonomn. Of the 9 American species, 8 occur in 
Mexico, 3 of which are confined to the southern hajf or extend 
into Central America, hut not into the Antilles. Z, constrictor, 
widely spread over the States, enters North Mexico. Z, ornatns, 
semilinmtn^, and iwniatns are typical of New Mexico, Aiizona to 
Sinaloa, continuing as Z, meniovm'ins as a western form from 
Sinaloa, Colima, S. Oaxaca to Guatemala. Z, graham 1 is a 
centml and eastern form from the Southern States right over the 
plateau and the East to Tehuantepec. Z, Ls southern, 

from Salina Cruz to West Nicamgua ; lastly, Z, mexicanus has 
been recorded from Colima, Centml and South Guerrero, Guana- 
juato, and from Cape Corrientes in Jalisco^. 

(.^olnber with Spil'Otes and Pitgophls ai'e clearly Neamtic, with 
some species in almost every State of Mexico ; none is Antillean, 
although some extend far into South America. C. corals, the most 
poweiful Colubrine Snake of Mexico, inhabits the warm and hot 
countries, with the wide mnge from the South-eastern States of 
North America to Bmzil. 

Coromlla. — Neamtic. C. regdlis from Kansiis,over the plateau 
to Mexico City ; C, lesvis in Nuevo Leon ; C, anmdata « 
•mioi'opholis from Texas to Para, in Mexico certainly all over the 

* Bocourt (Mission Scient. Mex.) states emphatically “au cap Comentes sur le 

Pacitique ** ; it is therefore rather perplexhijr that Giiuther (Biol. Oentrali-Americ.) 
adds ** Cuba, Mas. Paris,” as a locality of this species. There happens to be a C'ape 
Corrientes at the western end of Cuba. 
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southern half; coloured and behaving exactly like Slaps, it is 
often mistaken for a true “ CoraliUo.” 

Urotheca, Dromwtis, DrymoUm, and Leptophis are mainly 
Central and South American with species in the Antilles, extend- 
ing northwards into the Atlantic and Pacific Tierra Caliente, on 
the east side even into Texas. Drymohins margaritiferus is the 
commonest tree-snake. D, hoddaerti ranges from South America, 
Trinidad and S. Vincent, and on the Piicific side it has been 
brought from Tres Marias Islands. 

Rhadmea is South and Centml American, going into Mexico 
east and west and onto the sloj^es of tlie Southern plateau. 
Urotheca likewise Centml and South American and Cuban ; 
U. elapoides from Costa Rica along the Atlantic side to Orizaba. 

Streptopho7*u8 typically Central American, extending into the 
Atlantic Tierra Caliente. S, diadematits from Tabasco tlmough 
Oaxaca to Jalapa and Orizaba. S, atmtus from Ecuador and 
Venezuela to Jalapa. None is Antillean. 

Hypsiglena iorq'itata from Venezuela to California, in Mexico on 
the plateau and the Pacific side. 

Atractes, Tropidodipsas, Dirosenia, and Geop>hi8 are Southern 
genera, extending into the Atlantic and Pacific Tierra Caliente, 
the last genus with more western range. G, (Geagrcts) ridimita 
1 have found in the sand-dunes of the lagoons near Tehuantepef. 

OriSTnoGLYPiiA. — Tnmorphodon, a Mexican genus with western 
preference. T, tipsilou extending norih wards into Arizona, south- 
wards to Panama ; T, hisciUatm distinctly Pacific fi*om Mazatlan 
to Panama ; T, tau on the Isthmus of Tehuantepec. 

Himantodes, a typical Neotropical forest genus, of which //. 
ceiichoa has spread into the Atlantic, H, gemmistrata and 
II, tenuissima into the Pacific Tierra Caliente. Cope\s statement 
that H, gemmistrata has been found at Tolucti seems to be 
erroneous. 

These Tree-snakes are called “ Buchil ” in Oaxaca and on the 
Isthmus, are feared as poisonous, and aro said to attain a very 
great length. Every snake, when in motion, appears to be much 
longer than it is, and these active creatures gliding mpidly thi*ougli 
the dense canopy of a tropical forest seem indeed to give one the 
impression of prodigious length. Another name for Tree-snakes 
is Bejuquillo,” in allusion to lianas, which are called bejuco. 

Leptodira, Neotropical, into the eastern and western Tierra 
Caliente, remaining outside the plateau, although L, albofusca, 
which extends to Pai’a and Ecuadox’, ascends outlying mountains, 
like the Nevado de Colima, up to 7000 feet. Z. septentrionalis, as 
the most northeim offshoot, occui-s in Texas and New Mexico. 

Oxyrhojms, essentially South and Central American ; 0, chelia 
and O.phimheits stop at the Isthmus of Tehuantepec ; 0,petiolarius 
goes into Gueri'ei’o. This genus is of special interest since it 
contains the only Opisthoglyph which lias reached the Antilles, 
but only the Lesser. 
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EryihroXmvprm and Oxyhelis are likewise South and Centi’al 
American genera, entering the Tierra Caliente ; e. g. 0, cusuminatiis 
from South America to Motzorongo in Vem Cruz, and through 
GueiTero to Mazatlan ; it is also on the Tres Marias Islands. 
E. Jissidens extends from Costa Rica along the Atlantic siile of 
Mexico to Tamaulipas and thence into Texas. 

ConopJm^ South and Centml American, with C, viitatus on the 
Isthmus and in Gueirero. 

Scohcophis, — The few species live in mther high altitudes. 
S. remidcp. in the mountains of Chihuahua ; S, 7nichoacen8i8 ; 
>V. atroclmtuH at Tolum {fide Cope) and in (luatenifila. 

Ho7naloci*anium^ with two dozen species, mostly in South and 
Central Americiii, whence 8 Mexicans, chiefly on either side of the 
plateau, and north-eastwards, through Nuevo Leon into Texas. 

These last two genera are not arboreal. 

StenorhiiM degenhardti from Ecuador into the Atlantic hot 
country. 

Mmiolepis paiimmi^ hitheito known only from Jaliscio, e, g, 
Cumbre d(i los Arrastrados, 8000 feet; I have found it on the 
Cumbre de los Cajones, south of Chilpancingo, in pine and oak 
forest, altitude 3000 feet. 

Petfdoy^ialJiHs nelmlattts. Of this Houth and Central American 
speci(js I found one specimen in the foi*est of L.a Raya, south of 
Cordoba. 

AMBLYCEPHALimE. —With a few forms in South-eastern Asia, 
but many in South and Central America. Of the 20 species of 
LeptogmUhnSy only />. pJegnua reaches the Isthmus of Tehuan- 
tepec. 


Elapixac. Of the iminy species of the Neotropical genus 
only 2 or 8 o(*cur in Mexico. 'Ihe commonest, E.fidvius^ mnges 
from South Biiizil fnrinto the Eastern lJnitc*d States. In Mexico 
it seems to li^ o in the whoh? southern half, including the plateau, 
e, g, Mexico and Guanajuato; it is curious that it has not yet 
been recorded from ariywliere north of a line drawn from Mazatlan 
to Guanajuato and Tuxpan, but Cope mentions E, euryxmiikus of 
Arizona from “ Chihuahua” and “ Sonoiu.” E. elegmis seems to 
i*a.nge fi*om Guatemala into the Atlantic Tien'a Caliente near 
Jala pa. No Elapine snakes octjur in the Antilles. These 

“ Comlillos,” although well-known to be poisonous, are not feared 
because they do not bite unless handletl clumsily ; when they bite 
they do not strike, but chew deliberately like our European 
Coromlla. Although occasionally found btusking, they lead a very 
retired life, preferring vegetation, hiding under ix)tten stumps, 
with a pretlilection for ants* nests. They are practically nocturnal 
like nearly all the non- poisonous snakes which possess the same 
beautiful coloration ; the combination of black and red rings has 
a most eflTacing effect in the dusk. 

Proc. Zool. Sue. — 1905, Vol. 11. No. XV. 
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ViPBRiD-®. — Crotalin®, taken together, occur all over Mexico, as 
is to be expected of a group which ranges from Massachxisetts and 
British Columbia to Argentina, but they fall into two lots : — 

I. Northerners, with their archaic centre in Sonoraland. 
AiidistTodon is chiefly Nearctic; but of the terrestrial forms 
A . bilmeatus extends along the Pacific side of Mexico, including 
Tres Marias Islands, to Yucatan and Guatemala. Of Sisti'imis, east 
of the Rocky Mountains, ravm has been descril)ed by Cope 
from Vera, Oriiz. Crotalm^ the main genus, radiates out fiom the 
tablelands of Arizona ; C. terrifimis {horrklus of some authors) is 
the only species wliicb extends right through Mexico to the 
Isthmus, and thence right into Argentina, avoiding, however, the 
moist and wooded ^I'lcrra Oaliente. It is the only Rattlesnake in 
South America. C, trisoHatm is confined to Mexico’s mountains, 
ranging from tlie Nevado de Colima light acr(xss to Citla-ltt»petl, 
where 1 liave found it at an altitude of 12,500 feet. 

II. Southerners. — Lachesis, an essentially Neotropical genus, 
a few species of which extend into the Eastern and Western 
States below the plateau. A. lamhergi has the widest distribution, 
and it is the only Pit- viper which has entered the Lesser Antilles, 
the larger and older islands being free from poisonous snakes. 

The Rattlers, or Vibora-s do cascab^l,” ai’e not much fcvired, 
being “ manzitos ” (rather tame), meaning sluggish and not 
inclined to strike unless provoked ; moreo\ ei’, they always try to 
give fair w’arning with the rattle, which they sound only when 
coiled up and preparwl to strike, but not when crawling aw’ay as 
they generally attempt doing. The Lachesis lanceolatus, the “ Per 
de lance ” of Martinique, &c., “ Rabo dehueso” or Bone -tail of the 
Mexicans, on account of the curiously coloured and spike-like tip 
of the tail, ladiaves quite diflbrently. It is vei*y quick, liighly 
irascible, and even known to make for its pursuer, therefore much 
dreaded. In fact the few cases of snake-bite which 1 could 
ascertain, mostly fatal, were due to this species. 


Rhume of the Distrilmtion of Ophklia, 

Typhlojndce , — Central and South American, Atlantic Mexican 
and Antillean *. 

Glauconiidce , — Remnants of Sonoran to Neotropical distribution ; 
tliey may reasonably be expected to be found in the Antilles. 

Boidce. 

1. Xerophile Sonoran, not Antillean. 

2. Hygrophile Centml South American, Mexican Tierra 

Oaliente, and Antillean. 

* For the present purpose only those Snakes are considered Antillean which occur 
in the Greater Antilles. The Lesser Antilles, entirely volcanic and of much j'ounger 
date, liave received the Lachesis, Oxyrhopus, and Qlauconia directly from the opposite 
part of Venezuela. 
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Aglyphom CMbrince , — Obviously with an archaic Nearctic 
centre. There is a gradual change from North to South. 

1. Northerners which send a few species only into Central 

and still fewer into South America while none reaches 
the Antilles: Tropidonotm, Ischnognathm, Contia'^^ 
Ficimia^ (Joluher^ Spihtes, Pituophla^ CoroneUa^, Here* 
also Zmunis, 

2. Centrjil Americans, from the Mexican Tierra Caliente into 

South America and into the Antilles : Urotheca*^^ 
DromicoH DrywnhhiR LepiophiH Rhrulineaj 
Streptophor^m. 

Essentially Southernei*8 ^vith their present centre in South 
Ainericn., extending northwards into Mexico, but not 
into the Antilles : e. g. Atractefi. Tropidodipsm^ Dirosema^ 
Oeoph i ff, If odo n . 

OpiMoglgphoffs Colidmam . — Essentially South and Central 
American, with many mostly arboreal foj'ins in the hot countries 
of Mexico, whilst a few terrestrials extend also over tlie plateau 
anti into tlie neighbouring United Sttites. None Antillean. 

Klapina^ — Neotropicjil, non-Antillean ; but a few species of 
KlnpH range throiigli Mexico, and one far into the United 
Stiites. 

Vfotalincv, 

1. Nearctic, especially Sonoiun, xerophile, non-Antillean. 

Only one of them extending far into South America. 

2. Neotropii^al, northwards into the Mexican IMerra Caliente, 

an<l into the Lesser Antilles. 

All this means that the (bmter Antilles possess only the ancient 
Tgphlopidiv and })erha.ps GlaU’Coniid.a^ and have received those 
Boas and Aglyphous Oolubrines which have near relations in 
(Jentral and North-western South America, whilst CrotcdinfVj 
Ehtpincp, and Opiathoglpphr are excluded. Further, this indic^rtes 
that all these latter groups are post- Antillean, that they have 
extended southwfirds aftei*the Antillean separation, have developed 
into the present tropical geneni and species in Central and South 
Ameidca, and have then, eventually, most recently extended north- 
wards into or even Iwyond Mexico, just as some obviously 
Nearctic species are still extending southwards. 

Distribution of Mexican Species accordino to Altituuk. 

Oiir knowledge of the fauna of North-western, Noiijhem, and 
North-eastern Mexico is too imperfect. The calculations are 
therefore restricte<l to tho.se pirts of Mexico which lie within the 
following lines : Mazatlan — Guanajuato — Mizantla, north of 
Jalapa in the State of Vera Cruz ; and Coatzacoalcos, across the 
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Isthmus to San Mateo del Mar near Tehuantepec. These lines 
enclose all the most varied and characteristic physical features : 
the highest mountains, part of the Central high plateau with 
gradual slopes into the lowlands, abrupt boundaries, the hot low- 
lands, the principal rivers, lakes, swamps, forests, and savannahs ; 
Central or inland, Atlantic and Pacific climate. 

All the species, with available records, were sorted into six 
gi’oups : — Those which occur only in the cold and cool regions ; 
those which are found in these and in the temperate zones ; in the 
cool, temperate, and hot zones; temperate zone only; temperate and 
hot ; and, lastly, hot or tropical only. 

Of course the lines of demarcation are quite arbitmry, but the 
132 species collected by myself, represented by about 1000 
specimens, with my knowledge of the country, gave me a lead. 
Hot-lands extend from the sea-level to about 3000 feet, the 
temperate zone to 5000 or 6000 according to tlie district. Every- 
thing beyond 7000 feet can safely be considered within the cool 
zone, and all stations above 9000 feet are decidedly cold. Lastly, 
there is some safety in numbers. 


I. My own Collections : 131 species employed. 



No. of 



Climate. 

species. 

Per cent 


1. Cold or cool only.. 

22 

17 1 


2. Cold and temperate 

6 


•within cool zone 38 sp.— 30 per cent. 

3. Cold to hot 

13 

10 J 

1 

4. Temperate only 

12 

9 

J- within temperate zone 42 = 32 per eent. 

6. Temperate and hot 

11 

9 

j \ within hot zone 91 70 per eent. 

6. Hot onl.> 

C7 

61 

) (groups 6 + 6-1-3). 


131 

101 


II. My own and previous CollcKjtions and records : 247 si>ecies. 

then rounded up i 

to 250. 




No. of 



Climate. 

spccieH. 

Per cent. 


1. Cold or cool only 

42 

17 ] 


2. Cold and temperate 

20 

8 j- within cool zone 83 sp.s= 34 per cent. 

3. Cold to hot 

24 

9*6 J 

] 

4. Temperate only 

13 

6 

Vwitliiii temperate /.oiic!)9 -= cent. 

6. Temperate and hot 

40 

16 

1 

J ) within hot zone 173 - 69 per cent. 

6. Hot only 

109 

4;P6 

> (groups 0 + 6 + 3). 


260 

100*2 



These two calculations figree remai'kably well : species restrictetl 
to cool regions 17 pei* cent, in both cases; speci(‘s occurriiur 
within the cool regions 30 or 34 per cent, respectively ; and species 
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recorded from the hot-lands 70 or 69 per cent. ! I have left the 
two lists as they are, for fear that a revision would not be free 
from bias and might thus prove too much 

Fairly established is the fact that the Tierra Fria is inhabited 
by about 34 per cent., one third of the total number of species, of 
which one half, i.e. 17 per cent., are restricted to the cool and 
cold zone. 

Equally safe is the conclusion that in the Tierra Oaliente occur 
69 or 70 per cent., about 50 of which (51 or 43) are restricted to it. 
This shows the richness of tropical life, especially if we consider 
the small extent of the hot-lands in Mexico in comparison with 
the rest of the country. 


Text-fig. 30. 



Diagram of the distribution of 260 Mexican species according to Altitude. 



/ 


Restricted to the Tierra Caliente 

Per cent. 
44 

Southern or 


mill 



hot-country . 
species. 


Ascending into temperate zone 

16 

1 

< 

M 

Ascending into cool zone 

6 



HTD 

Species restricted to the temperate zone 

6 



□ 

lalAlXL 

Restricted to cool and cold zone . . 

17 • 

Northern or 




cool-country ^ 
species. 


TTTTTTr 

Descending into temperate zone 

8 


< 


Descending into hot zone 

4 


100 

Further, the whole fauna is practically composed of these two 
groups, whilst the species restricted to the temperate zone form a 
very small minority, 6 per cent., at the utmost 10 per cent, if we 
allow for the difficulty of classifying. 

This shows that the original stocks were either cool oi* tropical, 

* Probably all the numbers of species, as put down for the six groups, have been 
understated, but this would not much alter the proportions. For instance, on p. 228, 
the species given as occurring in cool to hot zones amount to about 24, but even 
half a dozen more might be added according to the interpretation of such 
records as ‘'Amttla” ana ‘‘Omilteme,’" w'hich may mean anything from 6000 to 
8000 feet. 
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in other words either Northernei's, as natives of Old Sonoraland, 
dwellers of mountains and high plateaus, or Southerners, which 
were and are mostly tropical species. The tempeiuto zone is in 
the present case rather no-man's-land than the happy medium 
favourable to the majority. 

The configuration of the whole country lends every support to 
this result ; broadly speaking, a high, nioiintainous plateau, 
abruptly falling off into tropical lowlands. 

The species which have such a considerable i*ange of altitude 
that they occur in the cool, temperate and hot zones, are of further 
interest. The same kind which is bound to hibernate on the high 
mountains is active thi*oughout the yetir in the moist and hot 
lands, and possibly there are some which also lestivate during 
pi’olonged drought. Tlie species can be grouped as follows : — 

I. Undoubted Northerners, or originally at home in a cool 
climate, as indicated by their main distribution, or by that of allied 
species of the same genus. These have descended into the hot 
lands. 

Scaphiopus dugesi. 

Uana haleciiia, 

„ montezumcv, 

Sceloporus scalaris, 

„ microlepidotm, 

Uta Ucarviata, 

Gerrhmotus cieruleus, 

II. Essentially hot-country species which have ascended ; and 
it is remarkable that most of these are not found on the plateau 
pTOper, although they ascend the surrounding mountains, up to an 
altitude equal to or sui’passing that of tlie plateau. This fact 
seems to indicate that the respective .species are still continuing 
their upward spreading, or that they have conquered these 
mountains companitively recently. This fits well with the 
suggestion expressed on p. 244 that the Houthem or tropiail 
fauna of Mexico represents for the greato part the most recent 
immigrants. The Sierra Madre del Sur affoids a good illustration. 
It is separated from the plateau by the depression of the biisin of 
the Rio Balsas. Ti’opical species coming from the south can surge 
up to the Sierra, and they have ascended its higher mountains 
(e. g, those of Omilteme, Amula, Cerro de S. Felipe near Oaxaca), 
and the backbone itself is of no mean height ; but then comes the 
descent into the hot basin, then again the ascent of the plateau. 
A tropical species, which has succeeded in iicclimatising itself to 
life on the Sierra, will have to “ undo ” this hardening, become 
tropical again, and lastly once more ascend and accommodate itself 
to a cool climate. Of course all this can be done, but it takes 
time. The same applies to the fauna of the luther isolated Volcan 
and Nevado de Oolima. The ranges of mountains which border 


Tropidomim melanogaster, 
ordinal as » 

„ validus. 

Coluber triaspis, 

Crotalm horridns, 
Cinosternum pen ns glvan icttm . 



AHPHTBUN8 AKD REPTILB8. 


231 


10O«.] 


the great plateau ore rather abrupt and in many parts are even 
higher than the plateau itself,, so that to gain the latter would 
imply a descent. There are, as mentioned elsewhere, p. 240, 
i*egion8 which offer a giadual, easy entry, and they have facilitated 
the exchange of many species, but not of all, and of course not in 
other districts. 

Species found in the hot country and on high mountains ; those 
excluded from the plateau are imirked * : — 


* llylodes rhodopis. 

* Anolis nehnloam. 

* Zarmnia meniovarim, 

* RJmdvma vittata, 

^ Lej)tophis niexicana. 

^ ,, diphtrojns. 


, * Leptodira albofasca. 

* Xenodoii rhahdocephalm (?). 
I Geophis cludyhea, 
Trimorpimlon upsilou. 
Elaps fidvvm. 


Ill, Lastly there are some species which aie" difficult to group, 
wlietlier they have descended or ascended. For instance, most 
kinds of Jlylodes live rather high up ; they want pennaneiit 
moisture, and this II, rkodopia gets on the high mountains and 
in the hot forests of the Atlantic side ; only a very few returns 
have been made from the truly temperate zon«‘, and it is not known 
from the plateau, 

Hyla eximia, * Sceloporus formonm, 

* Jiafo hdermeditJbs, * „ acanthinus, 

^ llylodea pedmatus, „ spinoam {^.), 

Sceloporus variabilis, (JoromUa micropholis. 


The list {in/rcL, pp. 232-233) contains 70 species, of which 8 
{DiploylosHftSy XeMOsaurua^ 1 ZavmiiSy 3 Leptophia^ 1 Dryinohius^ 
and 1 Sceloporm) may l)e deducted as probably not ascending 
beyond (5000 feet, liie lemaining 62 species, out of a probable 
totfil of 250 for Mexico from between the Isthmus of Tehuantepec 
and the line Mizantla to Mazatlan, represent about 25 per cent. 
Of these, again, 30 32 (13 per cent.) seem to l)e restricted to levels 
above 7000 feet. These have been marked with an Jisterisk (^). 
If we add to them the following 10 species, whicli seem to be 
restricted to the high plateau, 6000-8000 feet : — 


Spelerpes morio (also from 
‘‘ Jalapa ”), 

Scaphiopus midtiplicat ita, 
Biifo compactus^ 
llyla viiotympanum (?), 
Phryiwsoma orbicidare, 


Tropidonotus variahiliay 
„ scediger, 

H omxdocranlum hocoart /, 
Crotalm mdiarim^ 

„ sedvini, 


we get a totil of about 42 species, equalling 17 per cent., as 
restricted to the cold and cool zones {cf, p. 228). 



List of Species recorded from Meodcan Mountains within the Coot Zone. 
[The Plateau, e. g. Valley of Mexico, Puebla and Zacatecas, is not included.] 
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General Conclusions. 

1. Evolution of Middle Aiuerica, 

We have seen in the review of the Amphibian and Reptilian 
fauna of Mexico that it is composed of Nortliern and Southern 
immigrants ; that a considerable iiumbt‘r of the northern group 
can claim to bo old, autochthonous Nearctics ; that some families, 
genera, or species have also representatives in the Antilles, and 
that most of these forms point unmistakably to Central America, 
or even further south, as tlieir original home ; lastly, that but few 
Antilleans belong to a northern stock. 

The explanation lies in the geological history of this part of the 
world. 1 restrict myself on purjHise to this part, lest such an 
inquiry should lead to a discussion of the whole globe since the 
lii’st dawn of Amphibian life in some Palaiozoic country. 

Our present task limits itself to the Tei-tiaiy period. It is 
doubtful whether any of the geneiu in question are older than the 
Eocene, but not a few can be proved to have existed in our region 
in the mid-Miocene epoch; and it is surprising that tluy should 
date so far back. Lastly, there was no Ctmtral Amei'ica in the 
Cretaceous period. 

The building up of Mexico and neighbouring countries seems 
to have taken place as follows, so far as 1 can gather from the 
writings of A. Agiussiz, 8uess, Ltipparent, II. T. Hill, J. W. 
Spencer, J. W. Gregory, 0. Sapper, and Jose G. Aguilem*^. 

The accompanying consecutive series of maps illustrate my 
abstract conclusions, and only in this abstracted sense can claim 
originality. 

Mexico came into existence during the Lower Cretaceous epoch. 
To a nucleus of laud, Hiei’ra Nevada and Califoj'uia, were added 
the Rocky Mountains and the bulk of the Mexican Plateau. 
This large complex I call the Old Eouomland, It is important to 
remenjber that it was separated, during the Upper Creta(;eous 
epoch, by a broad belt of sea from the eastern and northern parts 
of North America. A third naiss of land (*xisted as Brazilialand. 
In the meantime appeared Antillean lands, and, possibly in 
sympathy with the east to west trending mountains of Honduras 

* SuESS. — Das Antlitz der Erdt*. De Lapparknt. — T rait«5 do (leoloj^ic. 

R. T. Hill. — “ The Geology and Physical Geography of Jamaica ; Study of a tyi>c 
of Aiitillottii development.” Bull. Mus, Comp. Zool. Harvard, xviv. (1899) pp. 1-220. 
See also other papers in same Bulletin, xvi. (1895), and in Amcr. Journ. Sci. 
vol. xlviii. (1894). 

J. W. Spencer. — “ Reconstruction of the Antillean Continent.” Bull. Geol. Soc. 
America, vol. vi, 1896 ; and Gcolog. Mag. 1894, pn. 448-451. 

A. Aoabsiz. — Reports of the Results of Dredging .... by the * Blake.’ Mem. 
Mus. Comp. Zool. x. (1888) no. 1, p. 79. 

J. W. Gregory. — “Contributions to the Palajoiitology and l^hysieal Geography 
of the West Indies.” Quart. Journ. Geol. Soc. vol. li. (1896) pp. 266--312. 

J. G. A guilbra. — “ Bosquejo Geoldgico do Mexico.” Iiistituto Geoldg. de Mexico, 
pt. 4 (1896) pp. 1-270, with maps. 

C. Sapper. — “ Sobre la Geografia fisicay la goologia de la peninsula do Yucatan.” 
lust. Geol. Mexico, pt. 3 (1896)* 
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and Guatemala, also the Mexican Sierra Madre del Sur. These 
parts were in time annexed by Sonoraland. 

By the late Eocene, conditions were so far consolidate<l that 
there existed the present North American Oontinent, eastern and 


Text-fig. 31. 



Diagrams to illustrate tlie contours of Mexico at different geolog^ical ages. 

western Ijalves joined, and the latter extending southwards as the 
present Mexico and part of Centml America. Biuzilia had grown 
into South Ameiica, but the two continents were still separated, 
the Atlantic and Pacific communicating across the present 
Isthmus of Panama and probably further north. 
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Late Eocene, or early Oligocene, times mark a period of 
considerable local subsidence which drowned the Antillean land, 
or islands, except their summits. Late Oligocene, or early Miocene, 
mark a period of considerable elevation with most important 

Text-fig. 32. 



DiagraixiH to illuHtratc the contours of Mexico at diftereni geological ages. 

results : — Establishment of the continuity of North and Central 
with South America, and a continuous mass of land from Centiul 
America, north and eastwards, comprising the Greater Antilles 
and the southern end of Florida. For this Central Land (Antilles 
-h Central America pi*oper, and adjoining parts of South 
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America, viz. Colombia and Venezuela) I use the name of Great 
AntiUia, the term Antiilia having already been used by others. 
The present Gulf of Mexico remained below the sea, and was 
larger than it is now, covering the Atlantic Tieira Caliente of 
Mexico, Yucatiin, and, according to Hill, the main part of Florida. 
If correct, the latter point is important. 

It seems also probable that the Mexican-Central American land, 
during tlie Miocene epoch, extended considerably farther west- 
wards than the present Pacific co«a.st, taking in with almost 
cei'tainty the Revilla Gigedo Islands. 

Late Miocene, or eai*ly Pliocene, compi*ise a time of subsidence, 
resulting in the present features. Severance of the Antilles into 
the present islands, which since have undergone comparatively 
unimportant changes of shape and extent ; separation of Florida. 
Lower California became a peninsula, owing to the formation 
of the Gulf of California. The llevilla Gigedo Islands, still later 
the l^res Marias, are remnants of the subsiding lan«i. Yucatan 
appears at tlie beginning of the Pliocene epoch*. The Isthmus 
of Panama is limited to its present narrow dimensions. 

A few words remain to be said al)out the volcanic aettivity and 
other changes affecting the configuration of the Mexican Plateau. 
A tremendous dislo<iation, at tlie latest in Eocene times, produced 
the Eastern Sieri*a M lulre, composed entirely of Cretiiceous lime- 
stones, luised up higli, forming the elevatecl eastern rim of the 
pkteau, and falling off abruptly towards the Atlantic lowlands. 

In the Eocene epoch began also the enormous outburst of 
volcanism, raising the Western Sierra Madre, piling up gigantic 
masses of igneous roc^ks, mostly andesite, and lavas, which con- 
tinued to spread over a vast part of the country during most of 
the Miocene epenb, ami, more locally, oven in historic times. 
Most of the plateau is now co^'ered with the Quaternary debris, 
.sand, &c., which overlie the eruptive masses and the older 
c^ilcareous or limestone formations. These accumulations of more 
or less samly soil form plains, mostly treelass. They are of great 
extent, in the northem half, fiom Texaf> to Zacatecas. In the 
middle, say from Guadalajara to Puebla, exist a great number 
of smaller plains or \ alles,’^ that is to say fertile plains, 
interrupted or partly sui-roundeil by the outcropjiing hills of 
volciinic formation, and they contain a fair number of lakes. In 
the south of Mexico, in the States of Oaxaca and Guerrero, 
such plains are I'are or absent. Trees are scaice or absent on thc» 
plateau ; it is an idle fable that it was well-wooded in histoi-ic 
times. The bordeiing high Sierras and their slopes are w^ell- 
wooded, densest on the moist, Atlantic side. The eastern, 
southern, and western Tieri-a Caliente is covered with luxurious 
growth, either forming continuous forests or showing the features 
of savannahs. 

The plateau is dry, verging towards prolonged droughts, 
interrupted by few, occasionally ton'ential, rains. The Atlantic 
* 8ee footnote to p. 242. 
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hot-lands and the eastern slopes of the States of Vera Oniz and 
Chiapas are very wet, with a very long and ahundant rainy season, 
intenaipted by a short dry time in the winter. The Pacific side is 
much drier ; the actual amount of annual rainfall is considerably 
less and the diy winter period is much longer. 

The plateau rises from less than 1000 feet near Lai’edo, and 
3800 at El Paso, gradually to about 6000 at Aguas Calientes and 
Quei etaro, and above 7000 at Mexico City and Puebla. The 
liighest masses of mountains, bordering tlie plateau, lie in the 
south-east, south and west, culminating in the snow-capped peaks 
of Citlaltepetl or Volcan de Oriznlwi, Popocatepetl, Nevado de 
Toluca, and Nevado de Colima. 

2. Immigration and Sj)7'mding, 

Obviously these physical conditions influence the fauna now ; 
what they were like in bygone ages we can only surmise. Ranges 
of mountains are by no means always baiiiers ; on the contrary, 
they help the dispersal along the lines of their long axes. Regions 
covered by the sea are of course not av.ailahh'. Tlie same aj^plies 
to districts which are subject to volcanic crujfl.ions. This is veuy 
impoitant for Mexico. Not only the Western Sierra Mndre with 
its continuations to Colima and thence towards Puebla,, but also 
almost th(5 whole of tlu^ plateau became covered with eruptive 
masses, and, considering the immense extent of this terrain, a long 
time must have elapsed before it became available for plants and 
animals. We may well ask, what remain(‘d of tlie countiy as suit- 
able for life. Of course, probably, there wer(' nichaic tracts 
standing out, not affected by these revolutions, but these gneisses, 
schists, and granites form scattered enclaves. J think it was the 
Pacific strip — Sonora, Sinaloa, Topic, and pa it of Jalisco — wliich 
was not affected ; in fact, the Pacific slopes, togetluu* with the land 
which has since sunk below the Clulf of California. On tlie easti^m 
side, part of the plateau did not suffer from eiuptions, hut tlie 
land was still narrowed ; there was no Atlantic lowland, this 
being during the whole Miocene epoch, and even later, still bellow 
the sea. Consequently we have as available la, ml tJie w^estern strip 
as the least altered remnant of Old iSonoraland, and the present 
eastern limestone belt, beginning with a bioad basis in Texas, and 
extending through Coahiiila and Nuevo Leon southwards, nari'ow- 
ing down towards Oaxacn. These were the two belts of land 
available for spreading southwards. Obviously the Pacific belt is 
the older of the two, the north-east of Mexico, with Texas, being 
late Cretaceous terrain. a,TTived in the south of the plateau, 

there was the essentially granitic, gneissic, and older Cretaceous 
terrain of Guerrero and Oaxaca, not so much overlaid by volcyinic 
masses. Thence the Great Antiilia afforded easy access into the 
present Antilles. But it was a long way round from the North. 
The spreading from South America into this same Anti Ilia was 
easier in this respect. 

Later immigi*ants from the North into Mexico are those of the 
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S lateau, which by climate and every other physical feature is a 
irect continuation of the more northern countries. Hence the 
imperceptible change from Arizona, New Mexico, and Texas 
southwards. The political frontier between Mexico and the 
United States is no boundary whatever for our pui*poses. 

For northern animals and plants the drier climate, not so much 
the annual mean temperature, of the plateau suggests this as a 
natural limit, but not a few northern forms, even the same species, 
have adapted themselves to life in the hot lowlands and have 
extended their range fai* south, even into South America. With 
the original natives of the latter continent, conditions are different. 
They could spread easily through Central Anieri(;a, but ai-iived in 
South Mexico th(3 wedge of the plateau divides them into an 
Atlantic find ji Pacific mass, 'i’hey can go a long way north, and 
are still in Tierra Calienio, like the countries whence they came. 
But a sifting takes phico. The Atlantic lowdands are hot and 
moist, wlnlst the Pacific slopes and much narrower lowlands are 
hot and rather dr}', the dryness increasing rapidly towards the 
north. To people such diviTgent countries implies a severe sifting 
of the immigrants, or the necessity of changing, by adfijitation to, 
or by, the new surroundings. 

This is well illustnited by the gi-adufil cliange, from species to 
species, of essiuit.ially nortliern into slightly less northern, into 
almost tropical forms of the same genus ; or, since a genus is in 
most cfises an imaginary abstiact, of the sanie group of closely 
allied creatures. Still further south tint jiarticular genus comes 
in most cases to an end. There may be a species or two which 
form outposts, straggling on, perhaps in actual process of successful 
adaptation ; however, after all the genus has found its limit. But 
it is there not met by the outposts of the southernei's ; t-Iiey in 
their turn stand mucli further north. If it w’ere otherwise, there 
would be a real boundary line, with a kind of neutral zone between 
North and South, and this neutral zone sliould contain compara* 
tively few species and genei-a. Emphatically this is not the ctise. 
Tlio two faunas overlap laoadly ; they commingle, except on the 
plateau, which seems to be a much more efiective barrier to the 
southerners thfin is the descent from the plateau into the hot 
lowlands to tlie northern creatures. It seems to be easier for 
xerophilo northern genera, and even species, to go south and to 
adapt themselves to life in a more equably hot and decidedly 
moister country with luxurious vegetation, than for hygrophile 
southerners to do the reverse. 

Be it noted, however, that this applies only to those ten*estnal 
northerners which can adapt themselves to arboreal life ; inttle- 
siiakes (jannot do it. Speaking bimdly, xerophiles are essentially 
humivagous; hygrophiles eitlier live on the ground which is 
rich in humus, grass, or herbaceous tangle and underwood, or 
they are arboreal. 

A favourite way of adaptation is arboreal life, whereby the 
xerophiles escape inundations, accumulation of humus, debris, 
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and the gloom of the underwood. In a desert or semidesert 
the amount and character of the scaive and piecai’ious vegetation 
remain practically stabile ; not so in the Pa(*ifie lowlands. During 
the rainy season grows up a dense* mass of hei'baceous plants 
covering the ground with a tangle of weeds, tall Salvias and 
ComiX)8ite8, stinging herbs and spiny creepers ; all this disappears, 
is burnt up, scatttaed during the dry season, and for months the 
ground may be bare, whilst many of the trees are leafless. In 
this Pacific type of Tieria Caliente wo have periodical extremes. 
Different again is the moist Atlantic Tierra. Caliente, and also 
the ranges of mountain forests of the Southein and South* eastern 
TieiTa Templada. 'J'here are no extremes ; the very opposite to 
arid tracts ; then* is plenty of liigh and low vegetation all the year 
round. 

The impoiiant factor is not the temj>erature, nor the altitude 
as such, but the amount, or rather the distribution, of annual 
moisture. Temperature ; mon; than the northern half of the 
Mexican plateau l)elongs to one of the hottest regions of the world, 
the centi’e of heat being the State of Sonoia. Fitan May to July 
the mean temperature for Sononi is 3tr 0. = 96*8° F. ; for the 
rest of the northern ])lateau 30^' C. = 86° F., wliich is more than tlie 
summer average of South Mexico and Central America. But in 
the winter tlu^ North avemges 16"' (J. = 60*8 F., while the Tiei-ra 
Caliente enjoys 25 C. In shoit, the 1 lot-land tempemture 
averages from 25 to 28"" (j. = 75-* to 82° F. ; the Northern plateau 
from 60° to 96° F., with additional extremes from frost and snow 
to unbearable broiling heat and drought. 

The overlapping, mentioned above, is much more generic than 
specific. T1 lere a rc*, indeed , very few sjxjcies w h ich , a Ithough having 
a wide geographical lange, are well establislied in stations {>f de- 
cidedly very different physi<*al aspect. For instance, species on tlie 
higher mountains, or plateaux, ami also in the Tierra Caliente : see 
p. 231. But of all these only very few, e. g. llylodes rhodopisj 
Sceloporas scalaris, a IbU/tlesnake, and Tropkloiioins oirlhiatns^ 
c^n, in their iiidiffVwence to physic-id conditions, lx* complied with 
the Puma, tlie Armadillo, (Jpossum, the Raven, iuid Turkey- 
Buzzard. 

Some species, natives of the jdateau, ilescend from it down 
to the neighbouring coast {Ihifo aimm, Ilypsiyleva torqvata^ 
Zamems graJiami ) ; others ascend from the hot countries on 
to the plateau, especially from the west by way of Guadalajai*a, 
jind thence to Guanajuato and fuither east, the means being the 
alluvial jdains spoken of before* ; or the ascent can be traced 
through the Balsas depression towaids Iguala and Cuernavaca ; 
another opportunity seems to lead from the east side to Zacual- 
tipan in the »State of Hidalgo. Such ascending species are Bufo 
rnaHnm^ B, valUceps^ Hyla miotympanmn^ Engyatoma uaturn^ 
Phyllodactylm tuber ckdoaua^ Uia Ucarinata^ Zamenis mexicana. 

To another category belong those sp^ies which have a wide, 
but very scattered, discontinuous distribution, especially those 
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which, like most GerrJmioim^ are now restxicted to the higher 
mountains. 

Lastly, a considerable number of Southern species ascend from 
the hot lowlands high up onto mountains which nse isolated, or 
which fringe the plateau. 

Of course it is difficult, perhaps premature, to generalise in this 
respect, and sharp lines cannot be drawn between these categories. 
Not the least cause is the vagueness or doubtful nature of many 
of the reported localities. For instance, Cope had various corre- 
spondents in Meidco, and some of the alleg^ localities are quite 
impossible. Peters luid a good coii^espondent resident in PuebU 
City, but the specimens which now figure as “ Puebla ” came 
from anywhere in that State, which has the most perplexing, 
intricate boundaries, and contains altitudes from 3500 to less 
than 100 metres ! “ Veiu Cruz ” is anothei* snare to the unwary. 

Others have bought specimens, even collections, in Mexico City. 
T myself found in a shop at Oiizaba seveml large glass vessels full 
of well-preserved snakes for sale, but I left them alone since 
nolx)dy knew where they came from. Bumichrast lived for many 
years in Tehuantepec and he travelled widely, all over the 
Isthmus and beyond. The town is situated on a plain, about 
100 feet above the not distant sea ; within a. few horn's’ ride are 
mountains, covered with pines, well alx)ve the Tierra Caliente, as 
typicud of which eveiy si)ecimen labelled ‘‘ Tehuantepec ” is put 
down. 

I shall not, at least in this pipei*, go into the detail of the 
generic overlapping, a very impoi’tant question. Suffice it to say, 
that in many aises the species of a genus are so distributed that 
some are decidedly northern, living on the plateau, typical 
inhabitants of the Tierra Fria ; another species lives in the ad- 
joining Tieri'a Templada, more often on the western than on the 
eastern slopes and descending more or less far into the lowlands ; 
while a third kind is confined to the typical tropical Tierra Caliente. 
Buell ceases are clearly illusti'ative of the evolution of species due 
to the prevailing physical conditions, especially when none of 
these species has a wide geogi-aphical range. 

Are we justified in calling a certain species ancient because it 
lias a wide continuous mnge ? For instance, Tropido^iotm m'di- 
luUiiSy Crotedua terrijictta. It is rather doubtful, because these 
creatures are so indifterent to climatic conditions. With moi'e 
right we consider those as ancient which have to be very pu - 
ticular about their terrain, and w'hich are now scatteml, without 
the least cliance of communication — ^as, for instance, ThorinSy 
ChiroteSy Helodet*may and other slow, or digging, cieatures. 

3. Northern and Southern Immigraition. 

In the following table the Mexican Amphibia and Reptiles are 
divided into a Northern or Nearctic and a Southern or Neotrepical 
mass, according to their presumable ancestral home or centre of 
Proc. Zool. Soc. — 1905, Vol. II. No. XVI. 16 
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Nboteopical. 


Nearctic, extending into : 

Not beyond Mexico, Central Aimrica, 

Pelobatidae 

Ranida e, 

Deamognathina a 

Ambiystomatin© 

PlethodontinaB 

Heloderma^ . 

Xenosaiirua^ ^ . . 

Xantiisiidse : a. Sonoran 
h. Soutbern 


Anguidffi 

AinnhisbaBnids B 

Iguanidte: a. Xerophile^ 
h, Hygrophile 

Glauconiida e 

Boidfc 

Crotnlinre 

Cohibrinaj Aghnb a 


Chelonia ; TfistudinidaB 
Din r)«tflmid ffi 
])ermRtemydidre 


Antillee, 


*■ 


•* 

'*■ 


...... ^ Colubvina) 

...... ^ Qpiathoglypbn. 

. ... 

Typblopidffi. 

)t Teiidro. 

V Geckonidfe. 



....... JigystoniRtidee . 

Cvstignathidse. 


^^ilylidae. 

^Bufonida'. 


disj>ersal so far as America is concerned. Tliose wliich liave sent 
forms into the Greater Antilles are also indicated. 

The Greater Antilles have i-eceived their fauna* from Neai’ctic 

♦ Gregory thinks it is “almost ^rtain” that Yucatan was connected with Cuba. 
Other zoogeographers have likewise assumed this connection^ and it looks very 
plausible on tlie mai>. If it ever existed, it must have been very transitory. Amphibia 
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and from Neotropical groups, of both Amphibia and Keptilia, but 
no northern group has contributed, unless it had spread well into 
Central or even into South America (witness the Plethodonta, 
Anguidee, Amphisbeenidie, Scincidse, Xantusiidae, Aglj^ihous 
Colubrinaa, Iguanidsa). 

All these Nearctic, or Old-Sonoran, groups must have been there 
in Miocene times. The same age must be assigned to the 
outhem immigmnts — tlie Cystignathidae, Hylidaa, Bufonidae, 
Tejidae, Typhlopidaa. 

Cn the other hand, the following must be considered as 
decidedly post- Miocene so far as their existence in the present 
Central America is concerned : fi*om the North the Pelobatidae, 
Desmognathinse, and Amblystomatinse, none of which extend, 
southwards, beyond Mexico proper; from the South the Engy- 
stomatinae, Opisthoglypha, Elapinae, none or few of wliicli go 
beyond Mexico into the United Statas. Lastly, the latest anivals 
in South America are the Ci’otalinaj, of which only Lacliesis 
lanceolatm has entered the Lesser Antilles. 

Ancient Sonoians are Ilelodernia and Chirotes, 

The Testudinidae are also Ohl Sonorans. Still with fair 
numbers in Mexico, but ever decreasing southwards through 
Central into South America. Testudo has anived in Centnil and 
South America too late for the Antilles, but in time for the 
Galapagos. This indicates that the Caribbean Sea and Gulf of 
Mexico connection was established before the disappearance of 
the western extent of Centml American land. It is another hint 
that the Isthmus of Panama is but the last vestige of a fonner 
much broader land-connection between the two Continents. 

Conceming the Colubrine Snakes, they I'emind us in their 
dispersal southwards of the Iguanida?, Anguidte, and Boitlse. 
Tliey have gone in detachments. The earliest migmnts, when 
nirived in f^uth America, have developed there, and since, into 
Opisthogl> 7 )ha and the Aglvpha pirt 3 ; and these are now 
surging bfick, northwanls, post- Antillean. A second lot are the 
Aglypha part 2, many of which have entered the Antilles. 
Lastly, the last detachment of northeniers pfissing through 
Mexico and Centml America, too late for the Antilles, but 
still continuing their south waid migi*atioii. 

If I am right in the conclusion that American Colubrime 
gave rise to OpiHthogly})ha in South America, it follows that 
Opisthoglypha are not a natural gix)up, those of the Old World, 
chiefly pala^oti^opical, being an instance of collateral <levelopment, 
convergent, homoplastic, or whatever term may be pmferi’ed. 

and iieptiles do not support it; on tho contrary, their pt^esont distribution is 
opposed to it. 

About 70 species are known from Yucatan. Its hiuna is essentially tliat of the 
Atlantic Tierra Caliente; it differs from ths;^ of the Antilles apparently' by the 
absence of Xautusiidsp, Glauconiidw, and Angnida;. On the other hand, it is incon- 
ceivable why Toitoises, Pit-vipers, Opisthoglypha, and CnemidophoruSt tUl of which 
ai-e plentiful in Yucatan, should not have crossed over into Cuba if a direct laud- 
bridge bad been available. 

16 * 
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Utkless this conclusion be accepted, we have to 3:esort to violent 
intesrpretations. Either complete extinction all over NoHli 
America, a measure which receives no support from actual 
distribution ; or we must be prepai^d to assign to the 
Opisthoglypha a Cretaceous age, as a family not descended from 
North- American Colubrin® ; or, lastly, if we should insist upon 
the Opisthoglypha as a natural group, the only explanation 
would be a land-connection across the Equatoiial Atlantic, which 
with shifting mo<lificiitions is supposeil to have existed from 
Lower or Mid-Cretaceous into at least the Oligocene epoch. 

This bridging of the Atlantic is somewhat problematic. For 
our purposes we can discard the Cretaceous Brazil- Africa con- 
nection. Of moi’e concern to [leiiarctic distribution is the Eurojje 
Greenland -North America continuity, which is supposed to have 
persisted well into the Tei-tiary period. But there was a third, more 
direct bridge, although one of a curious and mysterious stru(!ture, 
which by its several advocates is dimly des(U-ibed as composed of 
a shallow sea interspersed with many islands ; or as a solid land- 
belt ; or, lastly, as a long archipelago with a continuous coast. 
Tliis mysterious structui'e is supposed to account foi* the 
unmistakable similarity between the now extinct Antilleiin ami 
Mediteri'anean conil-fauna,01d-Worhl and Antillean land-mollusca, 
(fee. Obviously the comls require sea, the mollusm land. The 
apjmrent contradiction may be solved by the suggestion that 
there existed between Centml America an<l the Meditermnean 
a sea (part of the Tethys of Suess and Ortmann, later their Great 
Mediteri-anean ”), siiallow during the Oligocene epoch, studded 
with islands, bordered by continuous land in the South (Bmzilia 
to West Africa, or later between N. South America and West 
Africa, part of the Mesozonia of Oi*tmann) and in the North 
(Western Europe to Appilachia). Subset] uently the Teth 3 \s 
increased to a big bay ” in Mid-Atlantic, this Iwy extending, 
spreading south and noi*th, tlrowniiig first the southern land-belt, 
driving the noithern land fai'ther and farther north, with the 
ultimate result of a junction of the South with the Noiiih 
Atlantic; in other words, establishment of the wliole Atlantic. 

Now these land-bridges, provided they existed long enough and 
at the right time and place, the Southern until at least the 
beginning of the Eocene, the Nortliem at least through the Oligocene 
epoch, would explain many a puzzle in geogiuphical distribution ; 
for instance, that of the Aglossa, Boas, rodoevemisy Amphis- 
beenidee, Solenodon, The Noilihern Inidge would throw light 
upon the Anguidfe and upon JSjTelerjm, a large American genus 
with a solitary species in Sai-dinia and Italy. 

But this is at present a land of dieams. With more claim to 
reality, we can conclude tliat Central Anienca^ although genetically 
part of the North- American oontimnt, hoe received ite dominant^ moat 
characteristic famna from South America^ and this southeni fauna 
has surged northwards chiefly to the east and west of the 
Mexican plateau. 
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3.- DeiHsriptions of new Reptiles discovered in Mexico by 
Dr. H. Gkdow, F.R.S. By G. A. BoutENGER, F.R.S., 
V.P.Z.S. 

[Received May 17, 1905.] 

(Plates VL & VII.*) 

Anows (UDovii. (Plate VI. fig. 1.) 

Head once and two-thiids as long as bi*oad, slightly longer than 
the tibia; forehead concave; frontal ridges distinct, divergent; 
upper head-scales rugose, not keeled ; scales on frontal ridges and 
siipmorbit^il semicircles large, the latter in contact on the inter- 
orbital region ; three large siipraoculars, forming together a disk 
seiMUuted fi*om the supraorbital semicircle by two series of small 
scales ; occipital laige, a little largei* than the ear-opening, 
sepaiated fi*om the supraorbital semicircles by two series of small 
scniles ; canthal stales four, loreal rows six ; six or seven upper 
labials to below centre of eye ; ear-opening large, vertically oval, 
(lular appendnge veiy large, extending far bi\ck on the breast; 
gular scjiles smooth. Body compressed; no dorso-nuchal fold. 

I lorsjil scales small, smooth or faintly keeled, irregular, juxtaposed ; 
lateral scfiles minute, granular ; ventml scales larger than dorsals, 
smooth, juxbiposed. The adpressecl hind limb reaches the eye; 
tibia as long as the distance between the end of the snout and 
the eai* ; digits moderately dilated ; 20 lamella' under phalanges 

I I jind III of the fouith toe. Tail feebly compressed, not crest^, 
once and three-fourths length of hea<l and body. No enlarged 
jK>stanal scales. CSreyish above, with black w^avy and vermicular 
lines ; two parallel black lines on each side from shoulder to hip ; 
lielly white ; gular apj)endage bright re<l. 


Total length 

. 225 millim. 

Fore limb. . . . 

.. 37 millim. 

Head 

• 20 „ 

Hind limb . 

.. 63 „ 

Width of head .. 

. 12 „ 

Tail 

.. 145 „ 

Botly 

■ 60 „ 




This very distinct and handsomely marked A 710 ! is is represented 
by a single male si>e(*imen, from Tierra Colonida, South Cluen*ero. 

Axolis liooaster. (Plate VI. fig. 2.) 

Hea<l once and a half as long tis broad, longer than the tibia ; 
f oi'eliead deeply concave ; frontal ridges stiong, shoi-t, divergent ; 
upper head -scales smooth or feebly keeled ; scales of the frontal 
ridges and supraorbital semicircles huge, the latter in contact on the 
inteiorbital region or separated by one series of small scales ; three 
laige, smooth or faintly keeled, transverse supraocular srales 
foiming a single longitudinal series, in contact with the supraorbitels 
4)r separated from them by one series of small scales ; occipital 
larger tlian the ear-opening, separa-ted from the supraorbitals by 
one or two series of scales ; canthus ixistralis sharp ; canthal scales 

• For oxplanfttion of the Plates, sw p 347. 
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three ; loreal rows five ; six upper labials to l)elow the centre of 
the eye ; ear-opening rather small, vertically 01111 , G ular appendage 
very large, extending far back on the breast, in the male, absent 
m the female ; gular scales feebly keeled. Body feebly compressed ; 
no dorso-nuchal fold. Doisal scales subrhomboidal, subimbricate, 
strongly keeled, passing giadually into the minute, gi’anular 
scales of the sides ; ventmls much larger than dorsals, rounded, 
imbricate, smooth. The adpressed hind limb reaches the eye 
ora litte beyond; digits modomtely dilated; 16 lamella) under 
phalanges II and III of the fourth toe. Tail scarcely compreased, 
twice as long as head and body. Male with enlarged postanal 
scales. Reddish brown above, with a paler broad vertebral 
stripe, widening on the nape ; this stripe edged with dark brown 
in the female; lower pai’ts golden, the gular appendage bright red. 


Total length 

, 150 millim. 

Fore limb 

.. 23 millim. 

Head 

. ifi „ 

Hind limb 

.. 3/ ,, 

Width of head .. 

. 10 „ 

Tail 

.. 100 „ 

Body 

. 34 „ 




Two specimens, male and female, from Omilteme, Guen*eio, 
7600 ft. 

The male is remarkable in the absence of the inner digit on the 
four limbs. 

Allied to A, nehnlosns Wiegm. Distinguished )U‘inci 2 )ally by 
the smooth ventral sades. 

iScELOPOROS oADovnE. (Plate VII. fig. 1.) 

Head-shields smooth ; frontal transversely divitled, sepu’ated 
from the interparietal by a pair of fi-ontopiirietals ; interimrietal 
as long as broad ; paidetols small, one pair on each side ; two canthal 
scales; five or six large ti'ansvei*se supraoculais, boixlered inwards 
by one series of scales, outwards by one or two ; five long pointed 
scales form ti strong denticulation in front of the eai*. Doisal 
scales largei* than ventials, strongly keeled, jiointed oi' shoHly 
mucronate, forming oblique series converging towanls the median 
line, jjassing giadually into the smaller scales of the sides ; 7M to 
77 scaleisj between the interparietal shield and the base of the tail ; 
19 or 20 scales, taken in the middle of the back, correspond to the 
length of the shielded part of the head. Ventral scales small, 
smooth, bicuspid. 75 to 80 scales round the middle of the body. 
The adpressed hind limb reaches the ear ; tibia as long as the 
distance between the end of the snout and the ear ; the distance 
between the base of the fifth toe and the extremity of the fourth 
exceeils the distance between the end of the snout and the posterior 
border of the ear. 28 to 8.S femoral pores on each side, the two 
series narrowly separated on the prieanal region. Tail compressed ; 
caudal scales a little larger than dorsals, strongly keeled, the two 
median upper series more strongly mucronate and forming a pjvir 
of serrat^ ridges. Male with slightly enlaiged postanal scales. 
Greyish olive above, mldish on the sides, dotted with bluish 
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green ; limbs with rather indistinct dark bars ; throat and belly 
dark blue ; a narrow whitish median ventral streak. 


Tottvl length 

. 147 millim. 

Fore limb 

. 32 millim 

Head 

. 15 ,, 

Hind limb .. 

. 45 „ 

Width of head .. 

. 11 „ 

Tail 

. 80 „ 

Body 

52 

. •9,4 „ 




Two male specimens from a ravine neai* Mesquititlan, north of 
Ohilpancingo, Gueirero. 

This very remai kable species, which I take the liberty of naming 
after Mrs. Giidow, agrees with S. pyrrhocephahis Cope, in its 
distinctly compressed tail, but difters from it in having much 
smaller scales and more numerous femoml pores. No species of 
Scelo^mnis was hitherto known to have more than 25 femoml poi es 
on each side. 

Leptodira guillexi. (Plate VJl. fig. 2.) 

Rostml twice and a half as broad as deep, scarcely visible from 
above ; inteniasals a little longer than broad, little shorter than 
the prtpfrontids ; frontal once and two- thirds as long as broad, a 
little longer than its distance from the end of the snout, a little 
shoi*t(‘r than the pirietols ; loreal as long as deep ; one prieocular, 
well sepamted from the frontal; two postoculars; a subociilar 
below the piwociihir and another l>elow the postoculars ; temporals 
1 -f 2 ; eight upj)er labials, fourth and fifth entering the eye ; fi\'e 
lower labials in contact with the anteiior chin-shields, which are 
much shorter than the posterior. Scales in 23 ix)ws. Ventmls 
189 ; anal <livided ; subcsxudaLs 71. Above with eleven dark 
brown areas sepamted by nan*ow greyish-w'hite bands; snout, 
intei'ociilar region, and temples brow’n, Ixack of head and nape 
bright red with a dark brown median line ; a light, dark-edged 
streak along the upper lip ; lower parts white, the ventrals with 
a bR)wn spot on e^ich side; sul)caudals brown, edged with whitish. 

Totel length 530 millim. ; tail 110. 

A single female sjxecimen from the Rio Rilsas, Guermro. 

This species which, on the whole, is interme<iiate between 
L. myrofasciata Gthr. and Z. peraonata Cope, is named after 
Senor Don Manuel Guillen, Governer of the State of Gueri'ero, in 
recognition of valuable assistance rendered to Dr. Gadow. 

EXPLANATION OF THE PLATES. 

Plate VI. 

Fijf. 1. Anolis yadoviiy sp. n., p, 215. 

Irt. „ „ Upper view of head, X 2. 

2. „ Hognstevy ap. n., i». 246. 

2«. „ „ Upper view of head, X SJ. 

Plate VII. 

1 . Seehponts gadoma, sp. n., p. 246. Upper and lower views. 

la, yy yy Uppei* vww of hc^, X2h 

16. „ „ Side view of head, X 24. 

2. Leptodira gnillmiy sp. 11., p. 247. Upi>er and side \ iew s of head and 

anterior part of body. 
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4. On a Collection of Batracliians and Beptiles made in 

South Africa by Mr. C. H. B. Grant, and presented to 

the British Museum by Mr. 0. D. Rudd. By G. A. 
Bodlbnoer, F.R.S., V.P.Z.S. 

[Received May 29, 1906.] 

The collections made within the last two years in South Afriai. 
by Mr, C. H. B. Grant and presented to the British Museum by 
Mr. C. D. Rudd, the Mammals of 'which have already afforded 
matter for two papers by Messrs. 0. Thomas and H. Schwann, 
published in these * Proceedings,’ included a good series of 
Batrachians and Reptiles, a list of which is here given. No new 
species w^ere discovered, but the series is interesting for the sake 
of the localities, our knowledge of the exact distribution of these 
animals in South Africa being still veiy imperfect. 

A list of the localities is here given : — 

I. Cape. 

Durban Road, near Cape Town. This Durban ” is a town 
about 15 miles N.E. of Cape Town. 

II. British Namaqualand. 

PoH Nolloth, at mouth of Oitinge River. 

Klipfontein, a sttition on the luilivay between Poi t Nolloth 
and O’okiep, 54 miles from Port Nolloth. Altitude 
3104 ft. 

TTI. Zululand. 

Hliihluwe Stream, flows w^est into P^ilse Buy. 

Umfolosi Station, on the railway, al)out 5 miles norih of 
Umfolosi Rivei*. 

Eshowe, about 30 miles inland from Coast and Umhalazi 
River. Altitude 1800 ft. 

Ngoye Hills, 15 miles E. of Eshowe, and 8 miles inland from 
Coast. Altitude 600-1000 ft. 

Sibudeni, about GO miles inland from coast, at source of 
Umhlatuzi River. Altitude 3500 5500 ft. 

Jususie River, close to Sibudeni. 

IV. Transvaal. 

Wakkerstroom, on the Natal l)oixler and at southern end of 
Drakenberg Range. 

Zuurbron, 20 miles East of Wakkerstroom. 

BATRACHIA. 

Aglossa. 

1. Xexopus LiEvis Daud. 

Durban Road, Umfolosi Station, Wakkersti’oom, 

The largest specimen (?) measures 100 millim. from snout to 
vent. 
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. In the pi’esent uncertainty as to the distinction of species in 
this genus, the distribution X. Imvia is difficult to trace. Tliis 
species appears to be found all over South Africa where there is 
water, and it extends as far north as Angola to the West and 
Abyssinia to the East, the British Museum possessing specimens, 
which I cannot separate from the typical fonn, from Lake Mweru, 
Uganda, and Senafe. 

Angola specimens (X. peter sli Bocage), which luive been referred 
either to X, Icevia or to X, rmielleri by GUnther, by Peters, and 
by myself, cannot be sepamted, by any character that I can 
<letect, from X. Imvis, I have examined eight s{)ecimens, one 
from Benguella, received from Prof. Barl)oza du Bocage himself, 
five from Pongo Andongo, obtained by Dr. Ansorge, and two from 
Dr. Welwitsch^s Angola collection. Bocage gives the length of 
the Angola specimens as not exceeding 65 millim. from snout to 
vent, but one of Welwitsch^s specimens measures 80. 

In the typical X. kevis from South Africa the subociilar 
tentacle measures less than one>third the diameter of the eye, and 
is sometimes reduced to a mere tubei'cle, the inner metatarsal 
tubercle is very blunt and feebly prominent, never conical, and 
vomenne teeth are constiintly absent. 

The true X, mmlleri, as desci‘il)ed and figured by Petei*s in his 
‘ lleise nach Mossambique,^ vol. iii. (1882), has the tentacle more 
than half Jis long as the eye, the metatarsal tubercle more 
prominent, more coni(iiil than in X, Icevis, and vomerine teeth, 
first noticed by Tornier, are often present. In addition to 
Mozambique, wdience it was first desciibed, this species is found 
in Nyasalaiid and on Zanzibar and the opposite coast. 

'J'o distinguish l>etween X, miielleri and A". Imrh is, however, 
not so easy as one might at first think, foi’ the British Museum 
has received from Mr. C. 8. Betton three specimens from hot 
Springs neiir Lake Nakuro, British East Africa, wdiich agree with 
tlie fonner in the prominent, conicjil luetatjii’sal tubercle, and 
with the latter in the shoi-t tentacle and the absence of vomerine 
teeth. 

X, clivii described from Erytliriea by Peracca, and obbiined in 
numerous examples at Addis Ababa and Ashoofi, Abyssinia, 
by Mr. E. Degen, agrces with A". l(evis in the proportions, in the 
shoit. tentacle, and in the absence of vomerine teeth, but is easily 
distinguished by the inner metatarsal tul)eicle being armed with 
a black chiw, as in X, calcaratm, which inhabits LiWia, Lagos, 
Nigeria, Cameroon, the Gaboon, and the Congo. In the males of 
X, clivii the bn)wn nuptial asperities, instetid of l^eing restric*ted 
to the inner side of the fore limbs, as in A", lev, vis, extend as 
a large patch on each side of the breast. 

Two specimens from “ West Africa,” collected by Mr. Frcser, 
therefore probably from Nigeria or Femando Po, which have been 
refeiTed by Dr. Gunther and by myself to X. muelleri in the 
British Museum Catalogue, agiw with that species in the size of 
the eye, the length of the tentacle, and the prosence of vomerine 
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teetli (five in number) with X cUvii and X. caharatus in the 
presence of a metatarsal ‘‘ claw.” These specimens, the larger of 
which measures only 39 millim., no doubt indicate a distinct 
species, for which 1 propose the name X. fraseri, 

PlIANEROGLOSSA. 

2. Bufo regularis Reuss. 

TJmfolosi Station, Hluhluwe Stream, Ngoye Hills, Wakker- 
strooin, 

3. Rufo granti Blgi*. 

Durban Road, Klipfonteiii. 

Since this sjjecies was described, in 1903, from numeious 
specimens obtained by Mr. Grant at Deelfontein, it has been 
rediscovered at Matjesfontein by Dr. W. F. Purcell, of the South 
Africiin Museum. The male specimen which the British Museum 
has received fiom that institution measures 60 millim. from snout 
to vent and strikingly resembles iiJJufo viridis. The interorbital 
space is as broad as the upj^er eyelid, the tymptiuum measures 
three-fifths the diameter of the eye, the first finger extends a little 
beyond the second, the tibio- tarsal articulation reaches the 
tympanum, and the subarticular tubei*cles under the toes aie all 
single. The single male specimen found by Mr. Grant in a 
gar<len on Durban Road, near Cape Town, agrees very closely with 
the Matjesfontein Toad, but some of the sulxirticular tubercles 
under the toes ai’e double. Another male, from Kli[)fontein, also 
has double subaiticular tubeicles. 

4. Bt:fo anoustkeps A. Smith. 

Durban Road. 

Several specimens, the largest measuring 46 millim. from snout 
to vent. The first finger never extends beyond the second, the 
fold along the inner side of the tiu-sus is more or less distinct, and 
the subiiticular tul)ercles of the toes are usually single, although 
there are occtisiomdly two between the last phalanges of the 
fouith toe. 

JJiifo dombensis, from l)oml>e, Benguella, described by Barlx)za 
du Ilocage in 1895 as a close ally of 77. ay^giisticeps, is more nearly 
related to Smith’s Bitfo t'ertehralia^ which, following Giinthei', 1 
have erroneously regarded as the young of B, carena. The 
examination of a small Toad found at Yredefort Road, Omnge 
River Colony, by Major BaiTett- Hamilton, and of which four 
specimens have been presented by him to the Biitish Museum, 
has cHmvince<l me of my en*or. The breeding male, with laige 
gular vowil sac, measiu'es only 27 millim. from snout to vent, the 
female 35. In these specimens, the tympinum is close to the eye, 

* The vomer is single in X. Itfvu, mnelleH, and cHvii, absent in X. calcarainit 
MymenoehiniBi and Pipa, 
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and may meafiure three-fourths its diameter ; the parotoids ai-e 
flat and very indistinct, broken up into seveml glands; the 
subarticular tubercles are double, and there is no trace of a birsal 
fold. The limbs aie shorter than in B. carens and the white 
rhomboidal spot on the vertebral line, which does not exist iu 
B, carens, appears to be constant ; black spots are always pi*esent 
on the belly. 

5. RaNA DELALANDIl D. B. 

Durban Road. 

6. Raxa fuscigula D. B. 

Klipfontein. 

7. Ran A angolensis Bocage. 

Eshowe, Bibudeni, Wakkerstrooiii. 

The vocal sacs of the males form longitudinal folds on the sides 
of the throat. 

8. Raxa mascareniexsis D. & B. 

Sibiuieni. 

This s[)eeies luul not previously been recorded from South Africa. 
In the five specimens fi-om Bibudeni the tibio-tarsal aiticulation 
reaches beyond the tip of the snout ; a light vertebml stripe and 
a light line along the tibia fii*e present. 

9. Rana gravi a. Smith. 

Durban Road, Klipfontein, 8ibudeni, Kgoye Hills. 

10. Rana fasciata Tscli. 

8ibudeiii. 

The longitudinal folds and the dark stri])es on the back are 
absent in the single specimen. 

11. PlIRYNOBATRACHrS NATALENSI8 A. Smith. 

Sibudeni. 

12. Artuuoleptis waulbergii a. Smith. 

Sibudeni and Hluhluwe Sti-eam. The British IMuseum has 
also i*eceived a specimen from Pietenuaiitzburg, tlux)ugh Mr. 
Quekett. 

REPTILIA. 

Chelonia. 

1 . STERNOTH.EaUS SINUATUS A. Buiith, 

Umfulosi Station. 

A single half-grown specimen, the shell measuring 110 milliiu. 

As pointed out by me in 1896^, this species is very variable and 


* Aim. Mns, Genova, (2) xvii. p. 15. 
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to distin^ish it fiom S, 7 iigricam is not without difficulties. In 
this specimen the cusps in the upper jaw are absent, the posterior 
border of the caiapace is veiy distinctly sexTated, the intergular 
shield is twice as long as broad, the length of the outer border of 
the pectoi'al shield slightly exceeds that of the humeral, and the 
suture between the abdominal shields is shorter than the front 
lobe of the plastron. Head pale brown above, with black 
venniculations, white beneath, with blackish spots; plastron 
yellowish brown, bordered with black. 

2. CiNiXYS BELLiANA Gray. 

Umfolosi Station. 

'Ihis species had not pi'eviously been recoitled fiom South Afiica. 

In the specimens collected by Mr. Gmnt the shields of the 
cai'apace ai'e marked with black itidiating streaks. 

3. Homopus signatus Walb. 

Klipfontein. 


Laoertilia. 

4. Lygodactylus capensis a Smith. 

Ngoye Hills. 

5. Pachydacty'lus hibronii a. Smith. 

Klipfontein. 

0. Pachydactvlus mariquensis a. Smith. 

Klipfontein. 

7. Agama buac hyura Blgr. 

Klipfontein and Port Xolloth. 

This species was est^iblished on a single female specimen 
labelled “ Cape of Good Hope,” fi’om Sir A. Smithes collec^tion. 
I have since examined four specimens collected at Deelfontein by 
Mr. Seimund,and presented to the British Museum by Col. Sloggett, 
and these, together with the six collected by Mr. Giant in British 
Kamaqualand, enable me to give a revised description of this 
near ally of Agmna hispida. 

Head convex, siibcordifoi*m, a.s long as bmid. Nostril not 
tulndai*, lateral, pierced just below the canthus i^osti’alis in a 
convex nasal. Scales on anterior part of head smooth or iTigose, 
sometimes feebly keeled, often trihedral on middle of snout, on 
oack of head moi*e or less strongly keeled, some erect and spinose ; 
occipital enlarged ; head about the ears and neck with shoiij 
erect spines. Body strongly depressed, covered with iiTegular, 
imbricate, strongly keeled sc^es intermixed with strongly 
enlarged, trihedral, spinose ones ; a small nuchal crest, sometimes 
continued along the body ; ventral scales smooth or very feebly 
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keeled. LimbH moderate, with scales very unequal in size ; hind 
limb reaching between the shoulder and the ear; tibia as 
long as the skull to occiput; fingers short, third longest; 
third and fourth toes equal, or fourth very slightly the longer, 
fifth not extending as far as first. Tail shorter or a little longer 
than head and body, cylindrical or slightly compressed, covered 
with sti-ongly keeled scales. Male without gular pouch, with a 
single row of anal pores. 01ive-bi*own or reddish brown abo\'e, 
with dark brown or blackish spots, the principal of which form ji 
double series along the back, each pair separated on the veitebi-al 
line by a square or yellowish marking ; 

lower parts whitish or greyish, with a wide-marked grey or 
blackish network, which may disappear in adult males ; the latter 
always have a bluish throat. 



(?. 

millim. 

millim, 

Total length 

235 

160 

Head 

29 

22 

Width of head 

28 

22 

Body 

81 

63 

Fore limb 

53 

40 

Hind limb 

72 

54 

Tail 

125 

75 


A, h*achy\ira difiere from A, hiapida principjxlly in the fourth 
toe not being shorter than the thml and in the absence of strong 
keels on the ventml scales. 

8. Agama armata Petei-H. 

Hluhluwe Sti'eain. 

9. Agama atra I)tiud. 

Klipfontein. 

Both A* mio*o])li'oli8 Matachie (Zool. Jahrb., Syst. v. 1890, 
p. 607), and A, microterolepis Blgr. (Ann, & Mag. N. H. [6] xvii. 
1896, p. 22), from the Tmnsvaal, must be added to the sjmonymy 
of this species. 

10. ZoNURUS POLYZONUS A. Smith. 

Port Nolloth, Klipfontein, 

11. PsEUDOCORDYLUS MIOROLEPIDOTUS CllV. 

Wakkerstroom. 

12. CUAMJSSAURA AKGUINA L. 

Umfolosi station. 

13. Varanus albioularis Daud. 

Umfolosi Station. 
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14. Varaxus niloticus L. 

Ngoye Hills, Sibudeni, Jususie Valley. 

15. Nucras tkssellata a. Smith. 

Klipfontein. 

16. Nttcras delalandii M.-Edw, 

Sibudeni. 

17. IciixoTROPis capexsis a. Smith. 

XJmfolosi Station. 

The parietal shields sometimes form a short sutui’e separating 
the interparietiil from the occipitfil. The scales on the preanal 
region are much smaller in females than in males. 

18. Scaptira kxoxii M.-Edw. 

Port Nolloth. 

19. Scaptira ctexodactyla A. Smith. 

Port Nolloth. 

^The femoml pores may numl)er as many as 36 on each side. 

20. Mabuia trivittata Cuv. 

W akk ei’stroom . 

21. Mabuia varia Peters. 

Klipfontein, IJmfolosi Station. 

22. Mabuia striata Petei*s. 

Hluhluwe Stream, IJmfolosi Station, Sibudeni, Ngoye Hills, 
Zuurbron, Wukkerstroom. 

23. Mabuia sulcata Peters. 

Klipfontein. 

24. Soelotes BiPES L. 

Durban Road. 

25. Acoxtias lixeatus Petei-s. 

Port Nolloth, Klipfontein. 

Riiiptoglossa. 

26. CiiAM.ELEOx QUiLEXSis Bocage. 

Jususie Valley. 

27. Cham-eleox vextralis Gray. 

Port Nolloth. 
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Ophidia. 

28. PmioK SBBiB Gm. 

IJmfolosi Station. 

29. Ablabopiiis rttfulus Licht. 

Hibudeiii. 

30. PSEUDASPIS CAXA L. 

Wakkerstrooin. 

31. Dasypbltis scabra L. 

Ngoye Hills. 

Unifonn brown (var. palnianun Leach). 23 scales across the 
Inxly. Ventrals 218 ; caiidiils 75. 

32. Amploriiinus multimaculatus a. Smith. 

WiikkerstrooDi. 

ITiiifonn green, without spots, as in the specimens presented 
by Dr. Qiiaiii and mentioned in the British Museum Catalogue 
(iii. p. 125). Ventrals 138; caudals 76. 

33. Trimerorhixus riiombeatus L. 

Durban Road, Wakkorsti’oom, Klipfontein. 

34. Psammopiiis sibilans L. 

Umfolosi Station. 

The single si^ecimeu falls under Division F of the British 
Museum OaLilogue (iii. p. 163), Ventinls 165; caudals 97. 

35. Dispholidus typus A. Smith, 

Sibudeni. 

Green, the scales edged with blivck (Division D of British 
Museum Cattvlogue, iii. p. 189). Scales in 19 i*ows. Ventnds 
174 ; caudals 119. 

36. Aspidelaps lubrici:s Diur. 

Klipfontein. 

37. Dexdraspis axgustk bps A. Smith. 

Xgoye Hills, 

38. Bitis arietaxs Men*. 

IJmfolosi Stiition, Hluhluwe Stream. 

39. Bitis cornuta Daud. 

Port Xolloth, Klipfontein. 

40. Bitis caudalis A. Smith. 

Port Nolloth. 
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5. Some Notes upon tLe Anatomy of the Yellow-throated 
Lizard, Gen^hosmrus flavigularis. By F. E. Bb:ddard, 
F.R.S., Prosector to the Society. 

[KeceivtHl May 17, 11K)5.] 

(Text-figiu'es 33 -38.) 

Apai't fioni osteology * and a few scattered notes, which will 
be referred to in the course of the present communication, there 
does not appear to be a great deal known about the internal 
sti'ucture of Gerrhomnms, Inasmuch as this Lizard is regarded, 
from the point of view of external characters and osteology, as 
being exactly intermediate between the Lacertidie and Scincidae t, 
it seemed to me intei’esting to attempt a criticism or confirmation 
of this view', while recording any new facts which an investigation 
of Gei^hosauriis flavigularis might bring to liglit. 

Jiujal Ligament. 

Many, but not all, of the Lacei*tilui possess, as is well known, 
a jugal ligament, which Huxley compared to the bony lower 
terapoml arcade of Uatiei*ia. The exact relationships of this 
ligament have not, I believe, l>een described in some of the 
Lizai*ds in which I shall now pi*oceed to detail the arrangement. 

It is possible to recognise seveml stages in the conditions of the 
jugal ligament, w'liich may i*epmsent ei olutioiiary stages, though 
it is, of coui’se, not implied that the genera to be mentioned are 
genetically connecteil in the order named. 

In Iguana tuhermlata the ligament as a distinct structure is 
totally absent. On cutting through the skin covering the “ cheek,”' 
the muscles and bones of this region of the skull are at once 
iirrived at. It appeared to me, how'ever, that the sulxjuhuieous 
connective tissue, which is dense and white in most j>aiiis of the 
body, was mther denser and whiter in the region w'here the jugal 
ligament would be were it present. It is possible, in fact, that in 
this lizard an early stage is met with- - that the ligament is not 
yet differentiated fi*om the general connective tissue of the skin. 
On the other hand, it cannot l)e denied that the same fact may be 
explained on the theory that the ligament has disappetired. In 
any case, Gerrhoaaurus offers an intermediate condition. In this 
reptile the ligament in question is anchorad firmly to the quadrate 
behind, but in fi’ont it is not attached to the jugal bone but to 
one of the bony scales which cover the face in this region. That 
is to say, the ligament has not as yet completely detached itself 
from the skin. So, at any rate, the facts seem to indicate. It is 
imjx)rtant to notice in connection with the main object of the 
present communication, viz,, to attempt to fix the systematic 

* Siebenrock, Ann. k. nat. Hofinu». Wien, vii. 1892. 
t Boalenger, Cat. of Liaards. 
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position of Gerrhoamirua^ that this lizard agrees absolutely and in 
every detail, so far as the jugal ligament is concerned, with the 
skink EumecBB, 

The final stage in the arrangement of the jugal ligament is 
shown in Fhyaigmthm, In this lizard the ligament is attached 
firmly to the l^nes at either extremity, and has entirely lost 
its presumably original connection with the skin. Moreover, in 
the last-named lizard, the ligament is divisible into two regions. 
There is, first of all, a stronger narrow ligament which occupies 
exactly the position of the bony quad rato- jugal bar in HaUeria^ 
and above this and in part overlapped by it is a thinner but still 
stout sheet of ligament which entirely fills up the temporal vacuity. 

This state of affairs does not exist at all in Gerrhoaaurm and 
Eumecea, It is distinctly suggestive of the complete obliteration 
of the lower tempoiul vacuity in certain Vertebiates. 

In view of the ftict that bones in some cases can be shown to 
degenerate into ligaments, it is not certain that the stages sketched 
out above may not be i‘ead in the inverse order. For example, 
the lower part of the fibula is ligamentous in Birds ; but it is not 
to l>e assumed that here there is anything but a degeneration of 
the bone into ligament. The facts which have been detailed above 
concerning certain Lizards do not, however, appear to me to point 
to a reduction from a state of affairs such as is found in Hatteria, 
Jf we were only aapiainted with the condition observable in 
PhysigiuUhm and Jgaaim^ such a view might indeed be held. 
The lx)ne, it would be urged, lias degenerated into ligament in the 
one Oiise, and has finally disappeared in the other. But the 
conditions to be seen in Gerrhosaurus and in Evmeces would seem 
to negative such a supposition. 

Peritoneal Folds and Codom. 

Although the suspension of the alimentary tract and the othei* 
viscei*a contained in the cielom is broadly like that of many other 
LaceHilia, there nre some ilifterences of detail which require 
attention. 

In the female example the line of attachment of the oviducal 
membi’ane, which diverges laterally on each side, marks off 
sharply the posterior pigmented area of the ca^lomic membrane 
fi*om the anterior non-pigmented or less pigmented area. This is 
quitt? a common and well-known ari^jingeraent among the Lacertilia. 
The reason why 1 bring the matter forward 1161*6, is that Gerrho- 
sanras differs fi*om Eunieces, where there is no such differentiation 
of pigmented and non-pigmented areas and beatuse the pig- 

^ 1'hia not, however, a distinctive mark of difference from tlio Scincid® and of 
likemws to Lacerla, Lacerta shows this sharp demarcation ; but there are varying 
degrees among the Scincid®. In JSumeces there is hardly any pigmentatiuii ; in 
Tiliqm tcinooides there is a moderate amount, but evenly spread throtigh the body- 
cavity (in a male)* -la Macroscitictts cocteaui (female), however, tno oviducal 
membrane marks off two areas ; hut the posterior area is not so deeply pigmented as 
in Oerrhosaurua, 

Proc. Zool. Soc. — 1905, Vol. II, XVII. 17 
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mented area in the male Gerrhosav/ma is distinctly greater than 
in the female example of that lizard, and thei'e is no conspicuous 
fold of membrane continued forward from the gonad duct to serve 
as a demai* * * § cation between the two areas in the latter. 

The mspemory ligmienU of the liver offer, as is well known, 
characteristic differences of ari'angement in various Lacertilia. 
In both eicamples of Gerrhoeaurue the falcifoim ligament of the 
liver is double posteiiorly for about the last i of the total length of 
the liver. This double region of the umbilical or falciforai ligament 
is a tent-like structure; that is, the two sepamte membranes 
converge ventrally to be inserted in common on to the ventral 
median line of the paiietes. A partial duplication of the 
umbilical ligament of this kind is not uncommon in the Lacertilia. 
It occurs, for example, in Lacerta oceUata, The double condition 
of the umbilical ligament in the Scincideo, originally discovered by 
John Hunter* and subsequently more fully dealt with by myself t 
and Pi*of . Oope +, seems to be merely an exaggeration of this, the 
union of the two, posteriorly separate, umbilical ligaments being 
deferred until at or near the anterior extremity of the liver. 
Furthermore, all of the member’s of the family Scincida? are not 
thus characterised ; for in Macroednvs cocteaui the aiTangement 
of the umbilical ligament is much like that of Gerrhoaaurus, In 
the question of affinity, therefore, the disposition of these mesen- 
teries is not decisive. There are, however, one or two other points 
to be noted. In the first place, in Etimeces cdyeriensia both th(‘ 
umbilical ligaments are thickly invaded by muscular tissue, 
especially the left-hand ligament. Tliis is also noticeable in 
Macroecinms, though to a much less extent; and it will be 
remembered that Macroscincm cocteaui is a much larger lizard 
than is Eumecee algeriends^ so that size in this case has nothing 
to do with the development of tliickness and muscularity in the 
umbilical ligaments. It is plainly therefore of importance to note 
that in Gerrhoeaurue these ligaments ai'e not obviously musciilnr 
at all. 

In the accompanying figures (text-figs. 33, 34) of the ventral 
surface of the liver in Gerrhoeaurue two other facts may be 
pointed out. In the first place, there ai*e tmces of a membrane 
which runs obliquely forward and ends in a notch in the left 
border of the liver. As this white seam (6 in text-figs. 33, 34) 
is much better developed in one example than in the other, I take 
it to represent a rudimentary stnicture, and it may represent the 
original course of the umbilical vein and thus correspond to a 
similar trace which Hochstetter has lately described § in the 
Blind Worm {Anguie fragilie), 

* Essays and Observations, revised by Richard Owen, London, 1861, vol. ii. p. 869. 

“ The liver [of Tiliqua] is attached forM'ards by two membranes, one to each lobe, 
which unite at top.” 
t P. Z. S. 1888, p. 98. 

i Proc. Acad. Philadelphia, 1896, p. 308. 

§ Morph. Jahrb. xix. Taf. xvi. lig. 18 ; but the course of the seam is different in 
the two cases. 



1905.] 


OF THE YELLOW-THROATED LIZARD. 


259 


The second point concerns the relationship of the two umbilical 
ligaments to veins entering the liver. A dissection of both 
specimens of Gerrhoaaimis shows that the anterior abdominal 
vein enters the liver in the region of the left umbilical ligament 
(c in text-figs. 33, 34), and that the epigastric vein is similarly 
connected with the right umbilical ligament. Precisely the same 
relationship holds for Macroscinms cooteaui- Inasmuch as the 
anterior aMominal vein joins the portal vein, the latter might 


Text-fig. 33. Text-fig. 34. 



Text-fig. 33. — Liver of Gerrho$auru$flavigulari$t ventral aspect. 
a. Attachment of umbilical ligament; b. Seam indicating course of embryonic 


abdominal vein ; JEp. Epigastric vein ; ff,b. Gall-bladder. 

Text-fig. 3A — Liver of a second example of &wrrho$aurua flavigulari*^ ventral 
aspect. Lettering as in text-fig. 33. 

be regarded as fixing this point were it not for the conditions 
observable in Maoroacirusm cocieauu In that lizard the portal vein, 
immediately in front of the region where it has, as have the portal 
veins of other lizards, a spiral twist, divides into two branches, 
which enter the liver in a line with each part of the divided 
umbilical ligament. As to the relationship between the divided 
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umbilical ligaments and blood-vessels, it is notewoHhy that in 
Euymces algeriemis two hepatic arteries are associated each with 
one of the two umbilical ligaments of tlmt lizard. 

GaMrosplenic Oiiientum, — This mesentery is very conspicuous in 
Gerrhosaurm, It stands out as a free fold with the following 
relations : — It arises from the stomach close to the pylorus and 
pisses obliquely downwards supporting the posterior extremity of 
the spleen, the rest of which lies upon the mesogastrinm ; it is 
finally attached to the median dorsal line of the body- wall on a 
level with the left ovary. 

This arrangement is practically repeated in Macroschtcusy where, 
however, owing to the position of the viscera, the omentum is 
shorter, but very strong and fibrous. Moreover the spleen does 
not even reach, let alone hang over, the edge, as is the cavse with 
Gerrhosaitrm* In Eur^iecesy however, the gastrosplenic omentum 
is identical in its relations with that of GerrhosmtruSy save that it 
is a little less pronounced as a free fold. I am not dewScribing 
here a state of affairs which is merely Lacertilian ; for in Tupi- 
miinhis the course and relations of the apparently homologous 
fold are difterent and do not involve the spleen. 

IlepatO’pulmoimry Ligaments, — Gerrhmannis agrees with the 
majority of Lizards in that the right lung is suspended by two 
mesenteries, viz., the hepato-pulmonary and domd pulmonary. 
Ft is noteworthy that the latter mesentery in the case of both 
lungs extends to the very tip of the organ ; u hereas in Enmeces 
the mesenteries in question do not reach the extremity of thi» 
lungs. This is not, however, a. characteristic of the Skinks as 
opposed to Gerrhosaurasy for in TUlqm the membrane is co- 
extensive with each lung Jis in Gei'rhosanriis, Mr. Butler^ 
observes that “certain Scincoid lizards are as to the relations of 
their nght lungs and liver intermediate between the Teii<he an<l 
other Lizards.’^ My own knowledge of the family Scineidfe 
enables me to confirm Mr. Butler ; but his acc\irate statement 
requires expansion t. In EnmeceSy Mtt^rosclncmy an<l Tiliqmi 
there is, in fact, attached to the right lung a pulmo-hepatic liga- 
ment which is not so extensive jus in, e. g,y Gerrhosaurns, 

In Macroscinciis cocteani this membrane extends mther more 
than halfway down the lung and ends off ujxm the dorsid pul- 
monary ligament, necessarily running in this region in a direction 
nearly at right angles to the longitudinal axis of the lung. 
Whereas in Gerrhosaurus flavigalaris the two pulmona.i*y imun- 
branes join behind the right lungt, in both specimens vs Inch I 
examined. 

The fact that there is no ligamentous interval between the 

* ** On the Subdivision of the Body-cavity in Snakes,” P. Z. S. 1892, p. 481. 

t And has also been expanded by Hochstettor cpioted below. 

{ Hochstetter (Morph. Jahrb. xxvii, p. 292) figures the same membranes in some 
other Skinks, where they appear to agree with those of the forms studied by myself. 
He says, however, of Gerrhosaurus madagascariensis that the “ caudal end of the 
nght lung commences to be isolat(*d from the ligamentnm hepato-cavo-puhnonalo.” 
Jt is not so in &,flavigiitaris. 
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m'olongBd right lobe of the liver and the gonad, both male and 
female, does not bear upon the question of the affinities of Gerrho- 
For among the Skinks these organs may ^ in contact or 
separated by a ligamentous interval. 

M'mcvlar fibres in Mesenteries , — As is the case with other 
Saurians, Gerrhoschtvrus has bands of unstriped muscle in several 
of the mesenteries. The most important of these is a bundle of 
muscular fibres which accompanies the anterior abdominal vein 
(text-fig, 35, m) and inns into the gastro-hepatic ligament. It 
is a thick bundle of fibres, but after tin versing the gastro-hepatic 
ligameiit for about half its extent it fans out into a fine bundle, 
the individual fibres of which hardly reach the stomach. This 
bundle is represented in many lizards. But the conditions 
observable in Gerrhosattrus tlirow no light upon the affinities of 


Text fig. 35. 





Gastrodu^patic lijiruineiil of Gerrhomurus ftavijularis, showing courst* of 
muscular bundle. 

A. GJ^^tro-lu*patic• ligament; Ant.Abd. Anterior abdominal vein; G, Stomach; 
i. Left lobe of liver; m. Muscular band. 


tluit lizard. For though it differs from the arrangement found 
in the Scincidie, it shows no likeness to what is found in Lacerta 
ocellata. In Kmmces^ Macroscincns, and Lacerta oceUata the 
bundle of fibres is continued without fanning out to the stomach, 
where it forms a close investment of tliat organ for the greater 
pirt of its extent in Maeroscincus, Inasmuch as both specimens 
of GerrJiosanrm were identicfil in the characters of this muscle, 
it may, I think, be assumed that its condition is typical of the 
species. 

Pancreas , — The pmcreas of Gerrhosaurm (text-fig. 36, p. 262) 
dififers from that of Lacerta oceUata in the comparative stoutness 
of the blanch which goes to the spleen. It is, in fact, like Leydig*s 
figure of the pancreas of Lacerta agilis, expanding when it readies 
tlie spleen. The pancims of Gerrhosaurus furthermore diffei’s 
from tliat of Lacerta (at any rate oceUata) in that there is a 
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patch of the gland on the dorsal side of the pyloric angle from 
which the splenic linib arises, and which is continuous beneath 
the end of the stomach with the main body of the pancreas. 
In Lacerta ocellata the splenic limb arises from the main lobe of 
the pancreas further towards the gall-bladder. In these points the 


Text-fig. 36. 



Pancreas of Lacerta ocellata (Icft-liaiul fiprure) and of Qerrhosaurns 
jlavigularis (right-hand figure). 

P. Pancreas; pg. Commoncemeut of intestine; spl. Splet^n; Bt. Stomach. 


|wmcj‘eas of Ge7Tho8au'>*us agrees with that of the Skinks, in which, 
however, there is a tendency towanls an enlargement of the dorsjil 
lobe of the pancreas and a disappearance of the splenic lobe. I 
could not detect the latter in Jlacroscincusy and it was very thin 
in Tiliqua, 

Arterial System, 

As one of the two specimens of Gerrhosain'mflavigidaris which 
I have dissected was successfully injet*ted, 1 am able to give some 
account of the arterial system, dealing particidarly with those 
points which vary among the families of Liiceriilia. The heart 
has the usual, but not univeiml, tag tying the apex of the ventricle 
to the pericardifim. The pericardium extends forward beyond the 
ti'ifurcation of the arteria innominata. 

A pair of arteries exist of very fair size, running one on each 
si<le of the trachea in the position occupied by the carotids in 
many Vertebrates, and they are like them quite close to the 
trachea. These arteries have, howevei*, nothing whatever to do 
with the carotids. They are branches of the pulmonary arteries 
(P, text-fig. 37), and the existence of these arieries in what 
appears to be an unexpected place is possibly imlicative of a 
former forward extension of lung-tissue. 

The branches of the carotid arch difiTer slightly from those of 
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mme other Lizards, though they agree, as might be expected, in 
their main features. The first branch given off is a hyoid (%, 
text-fig. 37), which supplies the hyoid region generally ; I have 
not follow^ its branches minutely. In this region the carotid 
is in close contact with the systemic arch. Further dorsally they 
part company, and, shortly after this separation has occurr^, the 


Text-fig. 37. 



Aortic arcliei ami first part of dorsal aoiia of GerrJiOsaurusflaoiffttlaris, 

Ca, Carotid ; Gastric; J.c. Vertebral artery; hy. Hyoid artery; M. Muscular 
twig ; cet. (Ksopbageal braiichos ; P. Pulmouar}’ arcb ; ScL Subclaviaii. 

main trunk of the carotid arises. The trunks are here so twisted 
that the carotid stem is given oft’ posteriorly and dives under 
the caix)tid arch to reappear on its anterior face. The rest of 
the carotid arch is to be regarded as ductus Botalli, From this 
section arise two arteries : the first is a small muscular twig ; the 
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second is an important trunk which divides into two branches. 
One of these supplies the muscles of the shoulder-region {M ) ; the 


Text-fig. 38. 



LlTlt 


Abdominal region of aorta of Qerrhoaatiruiflavigularis. 

g\ Gastric arteries; J.c. Intercostals ; L.InU Artery of large intestine ; 
CBsophageal artery ; Bi, Artery of small intestine. 

other has a recurrent course and dives through the ring formed 
by the carotid and systemic aix^hes to supply the (esophagus (e^ss). 
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The left systemic arch gives off no branches at all that I could 
discover. 

From the right ayateniic arch (wliich joins the left at al>out 
the commencement of the lung) the two suhclavians (text- 
fig. 37, Sd,, p. 263) are given off, nearly, if not exactly, opposite 
to etujh other. In front of this arises the vertebral artery (7.c.), 
which gives ofl[* an <rsophageal branch before plunging into the 
thickness of the parietes. l^hind the vertebral artery commences 
the sei-ies of intercostals. The first intercostal artery arises just 
before the junction of the two aortse. It gives off a brunch to the 
(esophagus. The next two intercostals have also oesophageal 
branches ; but it is to Ire noted that in all these the right inter- 
costal alone has this (esophageal branch. The left htis none. The 
remaining intercostals have no oesophageal or gastric brunches. 
Their arrjingement is |reculiar and agi'ees with that of the Skinks ; 
it difiers from that of some other Lizards. 

In Troindarus his^ridus, for example, the I'egularly paired 
intercostals tmierge from the dorsal aorta close to the articuliition 
of successive vei*tebite, and plunge at once into the thickness of 
the parietes. 

In Gerrhoaaar^ts the intercostal arteries emerge fixmi the 
aorbi at about the middle of each vertebiu. In many cases, 
and the arrjiirgement Ls roughly alternating, the intercostal of 
one or both sides dividtss at once into two biunches ; one of these 
plunges at once into the thickness of the parietes. The other 
passe.s obliquely foi*war(ls and runs supei’ficially in close relation 
to a rib. This, how’ever, only occurs in the thoracic lugion, not in 
the lumbar. 

Pi-ecisely the same disjK>sition of vessels is found in Eimieces 
and some other Skinks, and the fact is a bond of union between 
the Gerrhosauridae and Scincidte. 

The next aHery to ari.se from the aoita is a gastix)-cesophageal 
(text-fig. 37, as, p. 263, and text-fig. 38, a**, (/*, p. 264), which 
di^'ides at once into a thin forwardly directecl oesophageal, and a 
stout backwawlly directed gastric. Between this and the large 
gastric artery (text-fig. 38, g ) are 6 jiairs of intcrcosttils. Tw^o paii-s 
intervene between this ai'tery and that of the large intestine, and 
one pair between the latter and the artery of the small intestine. 

The ovarian and oviducal arteries pre.sent some features wdiich 
are wx)rthy of note. There are thrive jwirs of oviducal arteries 
wdiich are not symmetrical. The fiiut of these is resilly mainly an 
ovarian artery, which gives off’ a tliin and slender oviducal br anch 
running along the anterior section of the oA'iduct. The twH> 
remaining oviducal arteries arise in common with an intercostal. 
They lie in front of the rectal artery. 

VeiiiouB Eyatem. 

Although the venous system of neither of the examples at iny 
disposal was injected, most of the veins were bejurtifully di.spl«yed 
by their own turgescence. 
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There are many diffei*ences in detail between the venous system 
of this lizai’d and that of other genera. 

Vena cava posterior, — It is interesting to note that Gerrhoscmras 
agrees with THiqna in tluit the left vena cava posterior is very 
much thinner than the stout right vein. This is another of those 
numerous though individually perhaps small points of likeness 
between the genus whose anatomy is dealt with in the present 
communication and the Scincidae. As in Tiliqna also the left 
cjiva or vena renalis revehens lies to the left side of the mesorectum 
and the right vein to the right side of that mesentery. The left 
vena revehens is large whei*e it receives the three or four veins 
arnmged in a fan-like fashion from the left ovary ; behind this 
point it dwindles immediately but ctin Iw eiisily tiuced to the 
kidney, where it becomes enlarged at its junction with the right 
vena renalis revehens. 

The left vena, renalis revehens receives tw^o intercostal veins 
before the ovarian veins join it, and on the right side also I 
observeil two intercostals. I could only obseiwe one, and that a 
slender, oviducal vein joining the left vena renalis i*evehens. J 
feel convinced, ho^wever, that no veins from the oviducts join the 
afferent renal veins, as is often the ciise in Lizards. The retisoii 
for this in the present species may be that the kidneys are 
unusually far back. 

Afferent Uen<d — The caudal vein reaches the knlneys as 
an undivi<led vein. It runs between them and receives a cloacail 
vei n before dividing. I mme<liately after division each half receives 
another cloacal vein. The cloacfil artery runs exactly at the 
point of division between the two afferent renals. At about the 
end of the first thiid of the kidney each renal afterent vein turns 
at right angles and runs superficially over the khlney, giving oft* 
a lai’ge bmncli to the kidney itself at al)out the middle of the 
transvei’se diameter of that organ. There is no sign of any 
forward continuation of the renal afferent vein beyond the 
anterior border of the kidney such as occurs in Ghameeleon ami 
Pygopm t. 

Where the renal afferent vein refiches the border of the hind leg 
it receives three veins, two from the hind limb and one from the 
median dorstil pirietes. It there runs directly forwjii'ds pamllel 
with the kidney, and on a level with the anterior end of that gland 
receives the femoral vein, and a small pirietal on the opposite side 
which crosses the epigastric artery. The vein then continues its 
straight course for ward, and before bending in wjirds and dowm wards 
to follow closely the inner margin of the fat-body gives off* a shoit 
forwartlly directed bmnch, which appears to me to l)e the 
ecjuivalent of the lateral alxlominal vein of other Lizards. Its 
shortness in Gerrhosaiwus contrasts with its length in Tiliqna, 

Hepatic Portal Veins, — The mode of entrance of the conjoined 
intestinal portal and anterior aMominal and of the epigastric vein 

♦ See Beddard, P. Z.S. 1904, vol. i. p. 445, fig. 93. 
t See P. Z. S. 1904^ vol. ii. p. 15, fig. 4. 
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Has already been noted. The epigastric springs from the anterior 
abdominal some way behind the liver (text-fig. 34, Ajp., p. 259), and 
running along the umbilical ligament disappears in the substance 
of the liver some way behind the anterior end. It is reinfoiced 
by the usual branches fram the median ventral parietes. These 
vary in numlier in what appeal's to me to be a remarkable way. 
In one specimen lepeated examination has only enabled me 
to ascertain the presence of a single t^niral parieto-hepaiic 
vessel, which joins the epigastric at about the middle of the liver. 
In a seciond specimen, on the other hand, there were four of 
these ventral jiarieto-hejMitic vessels (cf, text-figs. 33 and 34, 
p. 259). I am dispose<l to think that the fluctuation in number 
of these blood-vessels is related to fluctuation in the number and 
size of the dorsal parieto-hepatic veins. These diflerod in the two 
specimens which 1 have dissected, thougli not quite to so great an 
extent as the ventral parieto-hepatic veins. In the specimen with 
but one ventral parieto-hepatic vein, the dorsal pameio-liepaiic 
veins were as follows: — a laige vein accompanies the anterior edge 
of a fold of membnvne which in this, as in many lizards, runs 
obliquely and binds the end of the right lol^ of the liver to the 
panetes. This vein runs supei*ficially for a shoit distance 
anteriorly alongside the aorta on the right side, and is clearly a 
fragment of the right posterior wirdinal. It reaches the parietes 
on a level with and outside of one intercostal aitery and disappears 
from view to the insi<le of the next int^n'costal arteiy in fiont ; it 
resembles a large siipeificially running intei'costal vein. Besides 
this there are three otlier doi*sal parieto-hepatic veins lying 
behind it. Jn the smmd specimen, with numerous ventnvl 
parielo-hejiatic veins, I could fin<l only three doi'sal ones ; and the 
first of tliese was by no means so large as in the first described 
individual. 

I could find oidy one (jastro -hepatic portal^ which was anterior 
in position. 


t). On two Points in the Anatomy of the Lacertiliaii Brain, 
By F. E. Beddard, F.R.S., Prosector to the Society. 

[Kocoivetl May 17, 1905.] 

(Text-figui'es 39 ife 40.) 

(1) Xoie OH the OerebeUam in Vaninus exanthematicus. 

In the account of the Ljicertilia in Bronn*s * ThieiTeichs’ * the 
following sbitement is made concerning the cerebellum of 
Vardnus : — Daa Cerebellum oder das Hinterhirn ist gewohnlich 
ein unpaarer, diinner, steil und hoch aufsteigender Korper, der 
seitlich mit der Medulla oblongata fest zusammenhangt. Bei 


• Bel. vi. p. 714. 
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manchen Qattungen, z. B., bei Varmim^ Iguana^ ist es nach den 
Angaben von Stannius zwar dunn, aber scliildformig, vorne 
ooncav, hinten convex imd zeigt Andeutungen einer Sonderung 
in eine mittlere und zwei seitliche Erhabenheiten, diirch nehr 
schwache Vorragungen, zwischen denen Spuren von Furcheu 
liegen.” 

It seems plain fiom the above ficeount that the cerebellum of 
Varamts is considered to be like that of Iguana^ and, presumably, 
of other Lacei^tilia. 

In one of the most recent works dealing with the brain of the 
Sauropsida, the Catalogue of the Museum of the College of 
Surgeons there is a description of the brain of Varanm and 
some incidental refei'ences to the brain in the Lacertilia. Of the 
bi*ain of Varanm it is remarked that “the cerel^ellum is of 
moderate dimensions and has the plate-like form usual among 
Reptiles.” Elsewhere (p. 110) it is said that “ the I'eptilian brain 
is nan’ow .... and, except in swimming forms, with insignificant 
cerebellum.” I have examined this specimen myself and agree 
with the description. None of these statements, as I think, does 
justice to the cerebellum of Varanas excmthematicus^ which is not 
at all like that of Igiuma^ has not a plate-like form, and is not 
insignificjint — comparatively spejiking, at any rate. 

The accompanying figure shows the chamcterLstics of the 


Text-fig. 39. 


C(/ ^ ^ 




Text-fig. 40. 





Text-fig. 39. — Lateral view of brain of Vitranus exanthematicus (upper figure) 
♦ and of Tupiiiamhis nigropunctatus (lower figure). 

Text-fig. 40. — Dorsal view of brain of Varanwt exanthematicns. 
c. Cerebrum ; ce. Cerebellum ; op. Optic lobes. 


cerebellum of the Teguexin Lizard (text-fig. 39), which apj[xjai*s 
to me to be quite typiwil of the Lacertilia and to bear out the 
above quoted statements. It is a plate-like disc convex posteriorly, 
which as it were lies up against the optic lobes and is propped up 

* Descriptive and Illustrated Catalogue of the Pliybiological Series contained in 
the Museum of the lloyul College of Surgeons of England, vol. ii. p. 113 (Snd ed.). 
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by them. It is faintly gi*ooved in the middle line and laterally 
on each side is a flattened process extending Imckward rather 
beyond the rest of the cerebellum. Its insignificant proportions 
are shown by the fact that the transverse (antero-posterior) 
diameter of this thin plate is 2 mm., while the corresponding 
measurement of the optic lobe is 8 mm. 

As will be seen from text-figs. 39, 40 (p. 268), the cerebellum 
of Va/ranm e.mntkematicm is a much more important structure. 
Not only the actual but the relative size of the cerebellum is 
greater. The corresponding measurements to those given above 
for Tv/pinamhis are for Varauus — diameter of cerebellum 4*5 mm., 
diameter of optic lobes 4*5 mm. They are thus eqmil. 

"J'he difference in dimensions between the cerebella of the two 
Lacertilia is due to the exaggeration in Varanns of the boss-like 
eminence upon the cerebellum of Tupinamhis and Igxmna, Not 
only is the cerebellum of Varantts eMcnthematicus much greater 
in bulk than that of Ttipbutmhis or Igmina^ but it is more 
<*omplicated in structure owing to furrows. 

The dorsiil fun-ow, continuous with that dividing from each other 
the corpora bigemina, is more deeply marked in and more 

<lefinitely cirtaunscrihed than in Tnphiamhis ; in Igiiana 1 did not 
find any tiuces of it. In the second place, the cerebellum of 
Varamis exanthe mat wits has an e(|ually deeply marked lateral 
funow, wdiich runs obliquely upwards and forwai ds. Thirdly, the 
lateml pixxjess of the cerebellum is much more sharply marked 
oflf fi’om the cerebellum itself than in Tupbmrnbis, and runs 
downwards lutljer than backwards, thus distinctly suggesting 
the flocculuH in the cerebellum of the higher forms. It is, indeed, 
!iot at aU unlike the cerebellar flocculus in Alligator. 

It is plain therefore that the cerebellum of this Lizard is not 
“ a mere transverse plate,” but an organ of some dimensions, and, 
indeed, not very far, in point of relative size, from tlait of the 
Cmcodilia. 

A large cerebellum has l)een associated in reptiles with the 
swimming luibit. And it is true that the Monitor Lizanis are 
often largely aqiuitic in habit. Curiously enough, however, 
the ])resent species, with its large cerebellum, is stated by 
Dr. Giinther* not to take to the water. 

More likely, as it apj:)e<n*s to me, is this advance in structui'al 
complexity of the brain to be associated with tlie not only isolated 
but high jK)sitiou which the Monitors occupy among the 
Laceililia. 


(2) On the Cerebral Ilemiepheres la Tiopidurus hispidus. 

1 imagine that I am right in l)elieving that the brain of this 
Iguanoid Lizai*d has not up to the present been submitted to 
anatomical examination. 1 am able, therefore, to add a fact of 


^ ** On the Anatomy oi Megenh ocellata,** P. Z.S. 1861, p. 60. 
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some little interest to what isah*eady known about the Lacertilian 
brain, as a result of the examination of two brains of this Lizard. 
In the Lacertilian brain generally, so far as my own knowledge 
and the inspection of published figures ♦ enable me to state, the 
optic lobes lie behind the cerebral hemispheres, the furrow between 
them being practically vertical ; there is, in fact, no trace of an 
overlap of the corpora bigemiiia by the hemispheres. In the 
Chelonia, on the other hand, it has been recognised that some 
forms show an overlap of the corpora bigemina by the cerebml 
hemispheres. 

I have found this lobe very obvious in a brain of the large 
Testvdo vicina, the vascular system of which I have recently 
described t. The overlap, however, is lateral and not doi’sal. It 
is quite different with Tropiduriis, Theic is a very distinct overlap 
of the corpora bigemina by the hemispheres doi*sally. The 
corpora bigemina are thus pirtly hidden when the entii‘e bniin 
is viewed on the dorsal tispect. 

A comparison of the measurements of the bmin in this species 
and in Igamia iuhercidaia seems to throw some light iifK)u the 
causation of this overgrowth of the cerebml hemispheres over the 
corpora bigemina dorsal ly. 

The following are the measurements to which 1 desire to 
refer : — 

Iffuana. Tropidnrm, 
mill. mm. 

Ijength of brain to end of corebellum ... 16 11 


Length of cerebial liemispheres 9 6 

Breadth of cerebml hemispheres 11*5 G*;") 


It will be observed, from a comparison of thase figures, that the 
proportions between the total length of the bmin in the two 
Lizards, and both the breadth and length of the cerebml hemi- 
spheres, are about equal. It therefore results that the overlap of 
the hemispheres in Tropidurt/s is rendered necessaiy by the skull 
formation and consequent lack of room for incimsed lateral 
growth of the hemispheres. By growing over the coq)oni 
bigemina, the hemispheres have been able to attain to the 
proper size necessary to the ecjuilibrium of their possessor. 

These considemtions may be regai-detl, perhaps, as dLscounting 
the morphological importance of the jmrtial covering over of the 
corpora bigemina by an extension backwaiHls of the cerebral 
hemispheres. 

Nevertheless, it is impossible to overlook the fact that there is 
an approximation in the brain of this Lizard, to whatever cause 
it may be due, to those of higher Vertebrates. 

* See Bronn’e Klaseen u. Ordnungen des TUierreichi, Bd. vt., and Meyer, Zeitschr. 
wise. ZooL, Bd. Iv. (1898). 
t 8uprdtf p, 67, 
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7. On now Coleoptera from South Africa collected by 
Dr. H. Brauns and others — Semicornia, EndomycUdm, 
Erotylidir. By H. S. Gorham, F.Z.S. 

[ Received May 19, 1905.] 

This pa[)er is a sequel to those published by me in the * Annals 
and Magazine of Natiiml History* for 1900-1901. The material 
dealt with is similar in character to that contained in the col- 
lections sent to me by Mr. 0. A. K. Marshall, but is without 
Coccinellida} or Lfinguriidae*. The publication of the paper has 
unfortunately been much delayed, owing to domestic reasons. 

Tlie Cleridje are pai*ticularly well represented and indicate a 
very rich fauna in this subfamily as well as in the Melyridte. 
Hedyhim repi-esents the Euix)j)eau Malachius^ and is evidently 
(with its allied genera) as rich in species. 

TELEPnORIDdS. 

TeLEPHORUS VIRIDESCEX8 Fab. 

Telephorm virkUacena Fab. Syst. Eleuth. i. p. 295 {Cantharh), 

llah, Willowmore, Uitenhage, Cape Colony {Bmtms), 

In the Munich Catalogue this species is given as a synonym of 
CanthaHa amaragchdua Fab, Bpec. Ins. p. 259, a Brazilian insect ; 
but Fabr. loc, cit, gives ‘‘ Cap lx>n. 8j)ei ’* as the locality of the 
Cantharis virideacenSf with which my specimens agi’ee ^'ery well. 

Telepiiorus incisus Wied. Zool. Mag. ii. p. 71. 

Ilab, Algoa Bay, Cape Colony {Brauns), 2 examples. 

Smaller than 2\ vindescena^ with a thonicic vitta fi*om the 
front to the hind margin and without spots on the sides or at the 
base ; el}i:ra le.ss green, of a dull grey -black. 

TEiAEPuoErs zoxATirs Ceram. Cat. Col. p. 1674. 

Telephorna vitticollia Bohem. Ins. Cafir. i. 2, p. 453, nec Menetr. 
Cat. iUis. p. 162. 

Uah, Algoa Bay, Cape Colony {Brauns), 1 example. 

Described by Bohem. loc,cit, from ‘‘ Limpopo ” R., Cafiiuria. 

TeLEPHORUS BIVITTATUS Fab. 

Nec T, hivittatus Mars, 

Hah, Algoa Bay, Cape Colony {Brauns), 1 example. 

TeLEPHORUS ntgrinus Boheiu. Ins. Caftr, i. 2, p. 457 {CanthaiHs) ? 

Hah, Algoa Bay, Cape Colony {Braum), 2 examples. 

In one of the two examples sent the thorax is nearly twice as 
wide as long, in the other example (which, from the length of its 
antennie, appears to be a male) it is quadrate. This seems to me to 
agree with tie insect described by me (Ann. & Mag. N. H. 1901, 
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vii, p, 361) 88 T. teter from Natal. From so few example^ it is im- 
possible to say whether these two pertain to one or two species ; 
or what is the sex of the specimen with tmnsverse thorax, which 
is also more shining and has shorter antennas. I incline to the 
belief that they i*epresent two species, the latter being refemble to 
C. nigrina Boheni. 

C L E R I D iB. 

Eucymatodera Schenkling. 

/J'acyma<o<^cmSehenkling, Ann. Miis. Civ. Genova, 1899, p. 333; 
Genera Ins. fasc. xiii. p. 19 (1903). 

Eucymatodera cinculata Klug,Cler. p. 273 {Tillm cingidatua)* 
llah. Algoa Bay. 

Eucymatodera hottentota Knw. Ann. Soc. Ent. Belg. p. 4G3 
(1893) ; Schenk. Z. c. p. 20. 

Hah. Willowniore, Cape Colony {Brcmns), 

Cylidrus iMt . 

Cglidrits Schenk. Genera Ins. faw. xiii. p. 5. 

Cylidrus balteatus King, Cler. p. 263. 

/lab, Botha’sdlle, Omnge R. State (Bratfits), 

I had not .seen this fioin S. Afiica befoi'e. 

GvroNYx Gorham. 

Uyfonyx Gorham, Ann. Mus. Civ. Gen. 1883, ]>. 604 ; Schenk. 

/. c. p. 45. 

Gyponyx chinlxsis Fab. 

Gyponyx 7narmoratns King, Cler. p. 308 (Clertis)^ nota p. 379. 
Hah, Bothaville, Orange R. Stjite (BmvAin), 

Gyponyx retrocixctus Clievr. Rev. Mag. Zool. p. 283 (1874). 
Uab, Sunday River, Cape Colony {Braims), 

Gypoxyx AumEXSis, sp. n. 

Oblongm, sahparalleliiSf plceo-brtmiwtts, niiidiis ; elytris hasi 
dilutimnhas, nlim niediwm fascia muhdata et apice albus, 
(Japite ct'ehre protJiorctse parcc pu/iwtatis^ hoc peyaitido, antice 
UnmtcT comtr veto ^ postice coarctato ; anteyinis et pedpis rafo- 
piceis ; elytris usque ad fasciam grosse seriatim pu7ictati8, inde 
ad apicern fere Imvibus ; pedihas piceis, tarsis dihitiorihvs, 
meiasterno puvetato. Long, 11-14 laillim. 

Hah, Algoa- Biiy (//. Brams), 

The geneml colour of this species is dark pitchy brown, the 
antennse, palpi, tarsi, and the ba.Me of the elytra nearly as far as 
. the white fascia ai*e rufo-piceoiis, the elytm ai’e blackish in an 
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indefinite way just before the very definite white fascia ; this is 
narrowly interrupted at the suture ; the apex is white, but with 
a fine blackish margin ; the space between the fascia and the 
apex is very obsoletely punctiir^, as is the fascia, almost smooth 
externally. The eyes, head, legs, and body generally are clothed 
with long but fine hairs. 

One example of this insect received long ago from Di\ Baden is 
in my collection, but had, unfortunately, no precise locality. It 
is the larger specimen. 

GyPONYX BRAUNSI, sp. 11. 

Elongaius^ nigro~pice/u8 ; ore^ antenuis palpiaque, thorada 
margbie antico, corpore subtns, pedihta {geniaidia iihiiaque 
excaptia) dilutiorihm, ryfo-piceia, Elyir\a haai indeteriniiiate, 
fccacia madkma {in inarginern latiaaima poatice hidentata) 
nuuynlofjue apkali ohliqim teaUiceAa. Thorace elmigato, antica 
tenmter^ad basin foriim conairicio ; elytria ad basin pnnctato- 
Unmtis, seriehna vix ml wedium vectia^ externa deficientihus. 
Long. 13 miUim. 

Hah. Willowmore, (jape Colony {Brauna). 

This species differs from any other known to me by its elongate 
thorax and its compamtively smooth and shining appearance, and 
also by the clear and distinct coloration and pattern of the elytra. 
I'he colour of the body, with the exception of the head and thorax, 
of the t.ips of the femora, and bases of the tibiie, is a bright rusty 
red. 'I'he elHra have an oblhpie bi*oad fascia, much indented, 
running backwards from lielowthe callus to the suture, of a pitchy 
colour ; a much biwdei' patch before the apex of a lighter pitchy 
brown, deeply indented twice on its upper e<lge, and once on its 
lown»r etlge, so that it is narrowest in the middle. The lines of 
punctui-es scarcely pass the fii-st brown fascia, only four or five 
punctures being on the yellow' median wide patch. The thorax 
is nearly tw'ice as long as wide, its front margin is rufous, the sides 
very little widened, not deeply constricteil in front, the bas(j 
coarctnte and margined, the punctuation close and fine, the disk a 
little flat. I have at present only seen the example described, 
which I have pleasure in naming aft<U’ its captor, Dr. H. Bmuns. 

Graptoclerus Gorh. 

Graptoclerna Gorh. Ann. Mag. N. Hist. ser. 7, vii. p. 351 
(19(11) ; Schenk. 1. c, p. 48, nota. 

Graptoclerus quadripunctatus Gorh. 1. c. p. 353. 

Hah, Grahamstow'u, Cape (jolony (J)unkerbosh, Hr. Panther). 

Descriljed by me from Natal. 1 example. 

Tabsostexus Spinola. 

Tarsostkxus univittatus Rossi. 

Hah. Willowmore {Braum). 

Proc. Zool. SOC.--1905, Vol, II. No. XVIII. 


18 
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Dozocolletus Chevr. 

DozocoUetm Schenk. Z. c. p. 38. 

Pezoparua Klug, Olerii, p. 311. 

Dozocolletus brunneus Hintz, Deuts. ent, Zeit. 1902, p. 397 ? 

Uah. Willowmore, Algoa Bay {Brauns). Bothaville, Orange 
R. Colony. 

I have not seen Hintz*s description, but J have little doubt tliat 
the insect taken in some numbers by Dr. Bra.uns is to be refen*ed 
to it. This species has a large head, the thorax as wide in front as 
the head, the head and thorax deep pitchy brown, the el 3 rti*a, legs, 
and body light brown, the punctuation and strije are obsolete. 

Dozocolletus sordidus, sp. n. 

Satnrais hrunneus ; antennis palpisque rufo-hrunneis^ illis quam 
caput et thorax hreviorihua^ artictdia quarto ad octavum quad- 
ratiSy trihua ultimis transversisy apice compreaao ; cajnte 
prothoraceque creherrime conjiumt&ry elytria Jhrtiter atriato- 
punctatisyfemorilnia clavatia. Long. 5 rtiiUim. 

Hah. Algoa Bay {Brauns). 

Smaller than the species which I have iissumed to be 
D. hrunneus Hintz, and especially to be distinguished from 
it by the shorter anteimae, which have much shorter joints; 
the second and third joints are a little longer than wide; the 
fourth to the eighth are about as long as wide, while the hist 
three joints foiTii a comjiact club and are ti*ansverse. The eyes 
are more prominent than in I), hruuneusy the femoiu ar(‘ 
strongly clavate. The thorax is as wide as the head in front, 
much narrowed to its base, obconic ; the elytra, small in pro[K)i*tion, 
elongate-ovate. 

Thriocera Gorham. 

Thriocera Gorham, Trans. Ent. Soc^. Lond. 1878, p. 15B ; 
Schenk, l.c. p. 117. 

Thriocera pectoralis Klug, Cleni, p. 348. 

a. Elytria unicolorihua fmcia nwdiana plicata. 

Hah, Algoa Bay, Port Elizabeth {Braana). 

(3. Elytria hasi rufia. 

Hah. Algoa Bay, Port Elizal)eth {Brauns). 

Thriocera bicinctella, sp. n. 

Eigra, 7iitida, tenuiter puheacena ; cmteimia, palpia pedilraaque 
rufo-hrunmiSy illis hasi dilutiorihus ; prothorace hreviy antice 
tenuiter constrictOy poatice coa/rctatOy laterihua rotundatiSy disco 
inoequali impreaao ; elytria auhlcevihuay faaciia dxmhua eUvatiSy 
ehuratisy ad autturam mterruptisy anteriore (Juxta caUum) intus 
ahhreviat'ia. Long. 5 miUim, 

Hah. Algoa Bay {Braax^na). 
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Var., capite^ mitennia^palpis, elytria uaqm ad faadmfi paste, rior mi ^ 
corpwe Buihtua mm pedibtm rufo-ferrngineis. 

Hah, Port Elizabeth, Cape Colony (Brauns), 

Antennee as in T, jmctoralis^ but less robust, the two Imsal joints 
stout, the intermediate joints longer than wide, the three apical 
forming a lax chib. The thomx is notably shorter than in 
T, jiectoralis and of a different form, being much more narrowed 
towards the base ; its disk is also roughly punctured and uneven, 
finely pubescent witli long hairs, but neither it nor the elytra are 
so thickly pubesccmt as in 7\ pectoralia. The elytra are black, or, 
as in the variety, red to the second fascia. Tlie fasciie are raised 
and ivory-wliite, not clothed with silky-white hairs (as they are 
in T, pectoralis), but clear shining white; the anterior one is 
Khoi*tened, so jis to leave a space at the sutui*e equal to its own 
length, nor does it i*each the margin. 

There are tw’o examples of the type form and two of the variety. 

Notostenus Spinola. 

XoioHtenas Schenk. /. c. p. 114. 

NoTosTExrs viRinis TIiuii. Nov. Ins. vol. i. p. 9 (1784). 

Hah. Algoa Bay (Bran as), 

M K L Y R I D 

AjTfiioroMUS Erichs. 

AXTIIOCOMITS CORIACEUS, Sp. 11. 

Brer iter oblong us, niger^ obscure 8uhrh*ide8cenSy longe puhescens; 
capite prothoracffjne nitulis, hoc prof unde jxirce punctatus; 
eJylris coriaceis ; antennis (apice e.vceptis), tihiis iarsisqm 
ferruginels. Long, 4 rniUhn. 

Hah. Botbnville, Orange R. Colony (Brauns). 

Black, densely clotheil with long black pubescence. Head and 
thorax shining, the former very closely and finely, the latter very 
sparsely punctiire<l. Clothed all over with long fine hairs. The 
mouth, pdpi, antennie (excepting the extreme tip), the tibisp, and 
tarsi are feiTUgiuous red. The elytm are little shining, coriaceous, 
tuliercles obscurely in rows and but little elevated, being mther 
uniform all over their surface. There is a slight greenish, but 
hai*dly perceptible, tint over the wdiole upper surface ; the lx>d>^ 
lieneath is quite black. As there are only two specimens, and I 
cannot distinguish the sexes, it is impossible to say if this is a true 
A nthocomns. The lamellss of the tai'si are about as long as the claws. 

Hedybius Erichson. 

Hedybius sculpticbps, sp. n. 

Nigro-suhcaundeus ; capite(basi easoepta)^ antennis (articiUis extus 
et apicem verstts nigro notatis)^ prothoracis margine^ pedibvs 

18 * 
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antids et inUmmlm {exterm nigria) testaceis ; elytris cmndeisy 
purpurea vel violaceo micantibm. Long. Cr*) d?. 

Mas, capitis hasi prof unde excarato-eroso^ erodone ima tola 
nigra; f route elerata, in medio prof unde sulcata. Antennis 
acute serraiis^ articido quinto triangular i apice nigra. 

Femiiai, antennis Irrerioidbus^ leviter serratis. 

Hah. VVill()vvnu)re,*Ca|H? Colony {Brauns). 

Tho head in tho male is deeply excavated ; the .surrounding parts 
are yellow a-nd elevated, hut very differently from either of the 
JJedyhii described by me in the ‘Annals and Mag.^ for Jan. 
U)0(3*. Th(‘ deep notch in the front of this elevated edge 
of the crater is of itself sufficient to prevent its being confused 
with them. The base of the cmter in the male and the bA.se of 
the head in the female are black. The antenme are more Jicutely 
serrate tlian in any other species 1 have seen. They vary in the 
d('grt»e to which they are mark(3d with black. Their second joint 
is very short, the thii*d as long as the bjisjil, the fourth and fift.h 
triangular, the last in the male always black in its apical luilf 
and inort* acutely produced inwards ; the following jrunts are 
longer, acutely serrate, and more or less dark, in the femalas 1 
liave seen always dark. 

The thoi-ax is of the same shape as in II. aime.nus, If. anceps, ttc., 
but the disk is nearly all sutfiLsed wdth blue-black, two (htrk points 
project on the base, and it is sometimes indented on each .sid(^ in 
front,* 

The scutellum is black ; the elytra are blue and oftcui h.MV(‘ a 
beautiful in etfil lie- violet refl(»ction, they .are fiiudy coriaceous. 
The legs are yellow but tinged wdth black, and the Idnd pair ar<* 
altogether dark, in which resj)ect this insect also differs from any 
of the Jledyhii of this group described. 

Tliree nudes and two bunales of this .speci(‘s were sent me ]>y 
Dr. II. Bmuns. 

Hedvbius Qi;ADRiroKxis, ,sp. n. 

Oblong us., nigra c(iT\de us ; capite^ ‘fn'othorace pedihnsque san- 
guineis ; scutello et elytris riridibus, sericeo-jmbescentibus : 
antennis rnjis, artkidis singulis {marls) nigrO'Uoiatis^fetnitav 
articulis basi tribus rnjis usque ad apiceni infuscatis. Long. 
4-4'5 millim. cf $ . 

Mas, capita excai'ato-eroso^ erosionis margine basali in cornu 
dnplici quasi elevaio, cornu anteriw'e apice ciliato., poster lore 
Iiamato apice nigra ^ supn'a oculos taberculato. 

YiimmUy fronts dejdanata, basin t^ersus nigrescente. 

Hah. Willowmore, Cape Colony {Brauns). 

Head, thorax, base of the antennie, niai*gins and apex of tlie 
jd)domen yellow ; the .scutellum and elytiu art} bluish green. The 
upper side is finely clothed with a pruinose silky pubest'tmce, 
long hairs are absent. 

The heiid in the female and th<‘ front of the thorax in the male 
* Ann. & Muj?. N. H. H«r. 7, v. p. 81 (1900). 
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are Bometimes faintly suffused, and the hind tarsi are blackisli. 
The body beneath is bluish. The extraordinary structure of the 
head in tlie male is alone sufficient to distinguish this insect from 
any species described ; it resembles in colour and size an inscnit 
sent by Mr. G. A. K. Mai*shall from Salisbury, and which 1 
doubtfully referred to //. variicornis Bohem., but as the latter 
specimen was a male 1 am certain that it does not belong to the 
species I now describe. 

Ohs. — Boheman does not in describing II, supermlioaus give the 
diagnosis of the male head, but I have no doubt from his remarks 
it is a male he describes. His exptms assertion, repeated, that 
the scutelluni is yellow precludes any of the specimens I liave yet 
received from being refeiTed to this species. A considerable series 
of this insect Inis Ix^en o])biine(l by Dr. Brauns ; fom- males and 
four females are before me. 

HKDYinrs AM(ENiTs Gorh. Distant’s Nat. in Transvaal, p. 197 ; 
Ann. h Mag. N. II. ser. 7, v. p. 80 (1900). 

Hah, BotliJiville, Orange R. Colony {/iraans). 

One ma]<* aial tliref* fenial(*s, in all respects agreeing witli the 
types. They are inter(‘sti ng iis coiToborating the dilfei'ences 
|K)inte(l out before and as Iming found in (piite a new locality. 

PiiiLHEDoxrs Gorham. 

J^hUhedoutta Gorliaui, Ann. k Mag. N. 11. ser. 7, v. p, 82 (1900). 

Bjiiliiedoncs sekic’EVs, sp. n. 

Xit/ro Cfvrtdeifs^ ptthe hrmd nrrlcea rpstitaa ; prothoracc ntfo, frre 
(jlahro^ uiartda aUjra iff munjine aniim hand hene di.snrta ; 
(df/lris Cfydxrrime fiahillUer ptfneUdis, pfihe hrevi pruitfosis : 
scfttpUo, jmdihtts e.t corpore itifra myro-cairnkia. 
f) millim. 2 ^ 

Half, Hothaville, Oiang<* 11. Colony (Uraans), 

This Philhedoiffta differs fi-rmi the insect described by me as 
i\ vornnatifs by its smaller size, by the wholly black antenme, 
and by the labrum not being red ; the thorax is also differently 
marked, tlie single black sjK)t is place<l upon tlu‘ front margin, and 
is \vedge's]ia})e<l, pointing backwards. The hojul is blue-black and 
shining, not punctured, very sjwiringly golden pube.scent; antenme, 
mouth, and pdpi black, the former shoi't and feebly st*mite. The 
thomx is wdder than long, the sides and bas(* finely margined, 
the anterior maigin mised, but only very finely vso. 

The idytra are wdde, and are widest a little l)efore the ajH»x, 
deep blue with a silky and bhining jaibescence ; the punctuation 
is fine, close, and confluent. They do not cover the apex of the 
abdomen. The l)ody ami legs are entirely blue-black ; the vesicles, 
which can l)e protruded from the sides (and are so in the 
specimens sent), are blood -red. The pygidial segments l)eyond 
the elytra show a green tinge. The examples, two in number, are 
both, 1 think, femdes. 
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Philhedonus rugulosus, sp. n, 

Niger, nitidtis, pube erecta nigra vestitns ; p^othorace rnfo,pl(iga 
magna discoidali mar^ginem haaalem hand attingente nigra, 
pardU’S irregnlariter jranctato ; elytris saturate ccendeis, 
ragidoso-coriaceis ; scutello nigro ; corpore infra eum pedihus 
nigris; aniennisnigris,<t/cuteserratis. Long.h'bmillim. $. 

Maii, aniennis longiorihus, acfiUe sei^ratis, capite intra oculos 
hmqualiter mpresso. 

Femiiia, antennis hrevioribus, minus acute serratis, fronts plana, 

Hab, Willowmore, Cape Colony (Brauns), 

Rathei* like P. sericeus. Head, month, antenna^ palpi, legs, ami 
body beneath black. 71ie head ia uneven and impressed between 
the eyes, the base is nearly smooth and shining ; the antenna^ have 
the fir*st three joints testaceous beneath, from the fourth to the 
tenth the joints ai'e longei* than wide, acutely produced at 
their innei- apices. The thomx has a large black and s(piai*(» 
patch on the disk and front margin ; this is somewhat produced 
behind, but does not reach the hind margin ; the disk is smooth 
in front, but punctured and rugose at the sides. The foi ni is 
like that of F. sericeus, transverse, rounded at the sides and base, 
without angles ; finely margined, and a little elevated in front. 
The disk and the elytni are clothed with long upright black hairs. 
The elytra are of a deep violaceous or indigo-blue, uniformly 
rugulose ; the rugosities are tubei’culous. Th(*y are widest a little 
before their apices, the apex brojidly rounded. In addition to 
the black erect hairs there is a white, shining, pruinose 
ptibescence, arranged in fascia' (but not very evidently so). 

The legs and underside are wholly jet-black. 

The male has the head unevenly impresse<l between the eyes, 
the antennie more acutely seirate, and of course the fi*ont taixi 
four- jointed. The elytm cover the abdomen in all of the four 
specimens before me ; in the female the segments of the aMomen 
when distended appear narrowly margined with retl. 

Hedokistes, gen. nov. 

Labrum corneam. 

Tarsi antici quinque-articnlali ; caput maris eroso-excisum, 
feminas fronts plana ; antemue maris articulo basali quiuto 
et sexto ampliatis,septimo ad undecimum shnplicihm ; feminm 
articulis omnibus simplicibus, 

Hab, Africam meridionalem. 

A genus refilling by the curious sexual characters of the 
antennae in the male the genera Laius from Austiulia and CoUops 
from the New World, and by its excavated and cornuted head 
in the male the genus Iledyhius, with which it might have 
been associated ; but I think although the enlarged fifth and 
sixth joints of the antenna? are only a sexual character, it iis one 
so similar to what is found in Lakis and CoUops that it will lie 
well to keep insects of this family possessing it in a separate 



flOirrn*AFRl04K OOtEOPTISRA. 


279 


1906.] 

genus. M. Fairmaire has described some species as to l>e 
attributed to Lahis^ from Mtuiagascar, Nossi Be. J have not seen 
them, but I suspect it will be found that there are such radical 
differences as to preclude such an association ; and he does not 
mention enlarged joints. LaiuSj it may be observed, was founded 
upon a female example from Australia, and ought stiictly to be 
suppressed for WestwofKFs name Megadetderiis^ which at least 
expi’esses the fact that the second joint of the aritennae is enlarged 
in the male stjx. 1'hat he included other insects in his genus is no 
reason for suppressing the name, but only for confining it to tlie 
type, and to such as ciin be associated with it. 

HeDONISTES Iu^TUS, sp. 11. 

Jirevin^ iiige.r^ 2)tfhe brevi ciuerea erecta vealitm, valde jjimcicUfis ; 
elgtris anbf/ufulmiis, grosseei coirflmnter ptmcUitis, fmcui lain, 
ml margbkem latissima^ aplcegm Iwte sangaineis ; epistoniaie^ 
lahro ml apicem et antenvm'um hast riifis. Long. 4*5 5 
miUlm. S ? • 

Mas, vAi)>iie erom-ej'camto, ml avimnarmn hasin airinqtie 
carivato elerato^ hast truing alar iter elevato., elevatione in nmlio 
snlcalay antirr ciliaia, hicirrosa ; antennurmn urticnlis hasidi 
q ft into H fiexio ampliatis, 

Femiiia, /route plana, antennis simjdicibue. 

I fab. Willovvinore, Cape CVilony (Hranntt). 

Hea^l and thorax black, thickly and the latter rather cfwirsely 
punctured ; the antenme have four joints at the base red, the rest 
black, the ajiical joint is elongate, the intermediate joints in the 
male are longer than wide, in the female about .as long as wide, 
not serrate but lather triangular. The thorax is shining, not 
wider than the head, and much narrower than the elytra at the 
base, somewhat conlate, with the margins a little icfiexed. The 
elytra are blu(!-black, with a fascia which is interrupted at the 
suture, but very broad on the margin, of a fine blood-red, and 
their apex is mther broadly margined with the same colour; the 
basal side of tlu^ fascia is proiluced along the margin so as to 
surround the shoulder ; their sui’face is uniformly, cmrsely, and 
in places confluently punctured, lioneycxmibed. The legs are 
black. 

Eight examples, consisting eipially of each sex, were sent me 
by Dr. H. Brauns, by whom they wei*e obtained at Willowmore 
in Cape Colony. 

Erotylii>.€. 

Amblyscelis iiASMoiiBHous Gorli. Ann. Soc. Ent. Belg. 1885, 
p. 326 ; Ann. & Mag. N, H. ser. 7, v. p. 90 (1900). 

flab, Bothaville, Orange R. Colony. 

Excepting that the brr>wnish -yellow^ colour is moi*e diffused in 
two examples from Bothaville, so that one is wholly bi*own with 
darker striae, tmd the other has a not very well-defined yellow 
vitta, formed by the humeral spot extending to meet the apical 
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yellow, there is no difference in these examples and those from 
Natal. 

E N l) O M Y (’HID M. 

(Ediarthrus Gerst. 

(Kiliartkrn.s Gerst. Mon. Endom. p. 344. 

f E diarthrus algoeksis, sp. n. 

(E. natalensi similis et afftnis. Fen'n^inem. auteimis, palpis 
pedihm(p(>e nigrxs^ tihiis rectis. Long, 4*5 millhn. (S . 

Mfis, antemmrmn articido nono (mpliato. 

Hah. Algoa Bay (Brauns). 1 example. 

Rathei* larger than (E. 7 mtalen 8 is, ami differing from it in having 
the antennae wholly black, with all the joints rather longer and 
more stoutly built ; the ninth joint is triangularly enlarged, OvS in 
other species of this genus, in the males ; the two terminal joints 
arc formexl quite as in (E. natalrmsis, but are larger. 

The legs are black and have their tibite stmight, which alone is 
sufficient to distinguish this species from (E. natalensifi. For 
some general I'emarks on the genus 1 must refer to Ann. k Mag. 
N. n. ser. 7, vii. p. 402 (1901). 

Lycoperdina sericea Gerst. Mon. Endom. ]>. 218 ? 

Hah. Algoa Bay, Gape Colony (Jhauns). 

There is a. single sj)ecirnen of a very small Lgeoperdina in 
Dr. Biuuns’ colhiction wliich I refer to this spe(‘ies with some 
little doubt. 


8. On the Fa*tus and Placenta of the Spiny Mouse (Aconigs 
cahirinus). By liiOHAiiD AssiiETON, M.A., F Z.S., 
Lecturer in Biology in the Medical Scliool of Guy’s 
Hospital, University of London. 

* [Rcceivod Mhj' 23, 1905.] 

(Text-figures 41-45.) 

I received from Mr. F. E. Be<idard, F.ll.S., Proseck)i to the 
Zoological Gardens, Ijondon, a lx)itle containing the betus and 
uterus from an individual of the Spiny Mouse (Acotnys cahirmus). 
The exact age of the fmtus was not known, but the figure (text- 
fig. 41) given here shows that it was well advanced. 

In the bottle were three objects — namely, the betas and 
placenta (as shown in text- fig. 41), the uterus with Fallopian 
tulies ami ovaries, and a thiixi object which was a paitially 
absorbed feetus and placenta. 

The uterus is bicornuate ; each horn measures about 18-20 mm., 
and passes p-adually into the Fallopian tube, a short, coiled tube 
lying alongside the ovary (4 mm. x 2 mm.). 
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Each horn had been opened. Opposite the slit on tlie meso- 
inetric side a swelling marked the place of attachment of the 
fully formed placenta and foetus in the one case, and of the 
absoi’bed specimen in the other. 

The foetus appeared devoid of amnion and was chiefly i*emarkable 
for the long hairs or spines which rise fi*om the dorsal walls of 
the nostrils and point backwards over the head. The pits from 
which these hairs anse are plainly visible (text-fig. 41). 

Text-fig. 41. 



The hetus Acowtfs cahiriuMj tojrether with the placenta st*pai*at(Ml from the wulK 
of the uterus. The sac-likt* folds attached to the discoid placenta are the 
yolk-sac and aiiinion ineinhianes. An epitrichiuin is seen clo^ely applied to 
the body of the X J3. 

A thill membrane eould be seen covering certtiin paiUs of the 
embryo, tlie face, neck, and wrist, and it could be detected by 
(ituefid st'arc'h over otlier parts. This membrane i^ivered the 
finer haii*s, but wtus perforated by the stout bristles, and is 
probxbly of the nature of an epitrichiuin. 

The ftetus was attached by a long cord to the placenti, which 
had been sejiarateil fixnn the uterus. 

The placenta was discoidal in shape, but with a longer diameter 
of 12 mm. and a shoi-ter of 9*5 mm. In thickness it was aliout 
3 mm. The embryonic surface was concave, the ab-embryonic 
surface convex (text-fig. 42). 

Attached to the proximal (f<etal) vsurface of the placenta was 
a wide sac through which the cord pisseil to the centre of the 
placenta. 

At the point where the cord appears to penetrate the sac there 
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was a crumpled mass of membranes, consisting of the yolk-sac 
and amnion, which had been detached from the fuitus during the 
iict of preservation. 


J)escr i2}tioii of the Placenta. 

The proximal wall of the yolk-siic, wliich lies up against the 
face of tlie placenta, is extremely vascular ami covered with an 
epithelium of large columnar cells. Moreover, this epithelium 
is much folded; and the blood-vessels lie in the folds, and so 
approach closely the surface of the placenta (text-fig. 42). 
I'he yolk-sac wall is firmly attiiched to the placenbi over the 
peripheral area. 

Text-fig. 42. 



The placeiitti of with the proximal wall of the yolk-sac attachcHl showiu^^ 

the radiatiiif? vessels of yolk-sac circulation which are covered with a thick 
t‘pithelinm. X 3. 

This attsichnient of tin* yolk-sju* to the phmeiibi is not so 
intimate as it is in the common rat, in which animal the yolk-sac 
forms villi or at lejist folds which become embedded in the tissues 
of the allantoic phmenbi, ])ut remain quite ejisily distinguishable 
therefrom (cf. Robinson, A., “The Nutritive Importance of the 
Yolk-sfic,” Journ. Aiiat. & Phys. vol. xxvi. p. 308 (1892); 
Duval, M., “ Le placenta <les Rongeurs,” Journ. Anat. et J*hys. 
1889-1892). In Acoinys the yolk-wic is much folded, but the 
folds do not become involved in the placental tissues (text- 
fig. 45, HH). 

The placenta itself, which we may I’egard as being nearly full 
term, shows only a small areji of actual vascular attachment to 
the wall of the uteiiis (text-figs. 41, 42). Here it is rough, and 
marked by open blood-sinuses and 8hi*e<is of tissue. Passing 
outwards and extending nearly to the rim, there is a layer of 
luther darkly staining material showing no particular structure 
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and containing d(3aci nuclei, which I must regard as cell- detritus. 
This layer probably lay against, and was no doubt more or less 
attached to, the uteiine wall (text-fig. 45, D). 


Text-fig. 43. 



A section of a jiortion of the placenta of At^omifs taken vertically near the c*entrc of 
the orjran, where the fictal capillaries are forming a network round about the 
channels containing maternal blood. 

F.liV. Ftetal cainllary. LK. Maternal leuctKjyte. MCll. Maternal blood in 
channels evcavated in tlu* tropboblast of the fictus. T. Trophoblaat 
nuclei. X 480. 


From this point and jiassing over the edge of the placenta, and 
covering the free surface of the hettd side of the placenta, a flat- 
toied attenuatt^d epithelium can be distinguished (text- fig. 45, H, 
p. 285). This liecoines thicker and moi’e cubical as it nears the 
jioint at which the yolk-sitc wall is connected with the })lacenta, 
and here it passes into tlie dmdedly cubical or columnar epithelium 
of the yolk-sjic. This layer continueil in the other direction 
wouhl pass at some period into the distal wall of the yolk-sac, 
though whether this distal wall exists at the period under 
examination 1 cannot say. 

The rough surface of vascular attiichment, so far as 1 can 
judge from the geneml ehaiacter of the cells, is i*omposed entirely 
of maternal tissue. This tissue Ls of that kind so frequently 
found where trophoblastic ingrowth is al)out to take place, and 
had been named by Hubrecht trophosiiongia (text-fig. 44, p. 284). 

Text-fig. 45 is a diagrammatic representation of a section 
passing through the centre of the placenta. The placenta, as 
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stated above, had been sei^rated from the wall of tho uterus, so 
although shown in situ in tlie figure it must be understood that 
the two parts were not together in my specimen. The line S 
marks the boundary Ixitween the two. 

On the outside I have drawn in outline tlie muscde coats 
(M) of the wall of the uterus. 

Within this, and seen only near the centre, is the trophospongial 
tissue alluded to above (T8), while towards the peripheral parts 
the thin layei* of detiitus can be seen at T), composed probably of 
both maternal and f(etal tissues. 


Text-fig. 44. 



A section through the junction between trophoblust and trophospongia of Aconnts, 

T. Trophoblust. T*S. Trophospongia. KP. Psriulo<*]>itheliuin of trophol)la.st. 
KP'. P.Heudoei)it helium of trophoapongia. Mt’H. Maternal blood. 


Everything within this Hue formed by the detritus layi*!* on 
the outside and the tropho.si)ongia1 layer at the ccmtre is probably 
fa'tivl in origin, except the maternal blood, which is extravasated 
and flowing in channels excavated in tlie betal trophoblast. It 
must of course he remembered that this description is an interpre- 
tation of a single stage based upon the known facts in closely 
allied forms (ref. Duval, Robinson, Jenkinson), and not upon the 
study of the actual development in this genus. 
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The advancing edge of the trophoblast is sharply defined from 
the maternal tissue (text-fig. 44, T). The trophoblast is composed 
of a compact mass of cells with large nuclei and geneiuUy fairly 
well-marked cell-lx)undaries. It has, in fact, the character more 
of a cytotrophoblast than a jihisinodi-trophoblast (text-fig. 44). 
The nuclei tend to armnge themselves in pairs. 


Text-fig. 45. 

^AA 



A duiffiain of a ^oction taken throujfli tlu* centra of tlic placenta of The 

niatenml channels arc not nnich c\fl^r<rcratcd in size, hut the fodul capillaries 
art* considerably magnified. The trophoblast lavor in the region of the foetal 
caiullarjes is not nearly so much attenuattHl as it should be. 

The ftetal vessels are dotte<l, the channels containing niaternal bloml are white. 
The deep black is trophoblast. 

A A. Allantoit: artery. AV. Allantoic vein. I), l^ayer of cell-detntus probably 
f(ptal as well as maternal. F(,’, Fa*tal capillary. H. Hyptddast of the parietal 
wall of the yolk’KHc. HIT. Hypoblast of the proximal wall of the yolk-sac, 
\ery much fohhnl. H. Lacuna; in trophoblast containing niaternal blood. 
M. Muscle-coat of uterus. MA. Maternal ai'tery. MES. Mesohlast of ImtiiN. 
MV. Maternal vein. S, Line along which the ]daconta had bt*en detaclusl 
from the uterus. SP. Sphitichnopleur layer of inesohlast. T. Trophoblast. 
'rs. Tropbospongia. VV. Ajiproximato portion of the mam vitelline vessels. 
V. Cavity of the yolk-sac. Y(*. Hlood-vesscls of the yolk-sac circulation. 


This tivophoblastie tissue, which in the figui-e (text- fig. 45) is 
shown as a thick black mass (T), is honeytx)mhed by channels 
(jonbiining maternal blood (L), which channels bet^ome more 
broken and more numerous nearer to the fietal surfm^e, 
and the trophoblast consequently more attenuated. I think 
there are jmsibly other cavities in the trophohlast-cells whidi 
are not blocxi-spoces. 

'J'his m!iss of tissue fornuHl entirely of trophoblast and maternal 
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blood makes up nearly half the thickness of the placenta, and 
contains no foetal mesoblast oi* blood. 

The half of the jdacenta towanls the fo'tal surface is made up 
of tiophoblast (inucli attenuated) forming channels filled witli 
maternal blood, which take a more or less sinuous 00111 * 80 , and a 
network of fine f<etal capillaries, with also the larger vessels and 
larger main maternal channels. This is shown diagi’ainmatically 
in text-fig. 45, FO, p. 285). 

Text-fig. 4,‘l (p. 283) is a drawing of an actual section of a piece 
of this region near the matenial surface. 1'hegrtMit bulk is made 
up of the channels (MCH) excavated in the trophoblast containing 
maternal blood. 1'here arc many leucocytes (LE). The walls of 
these channels are thin, though the large trophoblastic nuclei (T) 
are v^ery conspicuous. The fiebil capillaries are seen at F.BV. 

Nearer to the fmtal suiface the maternal channels become 
finer and the fmtal capillaries j^erhaps rjither more numerous. 
At places where the main fcetal ai*teries j)enetnite the tissues of 
the placenta, a considerable quantity of fo*tal mesoblast tissue 
accompanies them. 

There are a few spherical masses of tissue within this region, 
which are not vascular, nor do they seem to Ik» trophoblastic. 
They resemble in some respetits DuvaFs “dots vesiculeux,*’ which, 
jiccording to him, are pieces of the matei’iial sub-mucosa whicli 
have become enveloped by the advancing troplioblast hiyer. 

The main features of the vascular systems are fairly easily 
determinable. 

Jn this speciiiK'H the whole of the maternal aiterial blood- 
supply arises from a single artery in the centre (MA), which 
opens into the large aflferent channel which lies partly in the 
trophos|K)ngial tissue and partly in the trophohlast. 

This, like the other main channels, is lined by a flatteruMl 
epithelium-like layer, which is probably a pseudo-epithelium of 
trophoblastic origin wdiere the wall is trophoblast, and tropho- 
spongial origin where the wall is trophospcuigia. 

Duval has described the growth inwards along the maternal 
vessels of trojdioblast cells to form a j)se\ulo-epithelium. This is 
denied by Jenkinson^, who derives the ]>seudo-epitheliuin from the 
simple flatt(*ning of the adjacent cells. This is not a question 
wdiich can be decided by reference to a single stage ; hut J may 
say that there is nothing in this specimen which supfKuts in any 
way Duval’s account in the mouse. 

The afferent channel divides into tw'o main branches, which 
diverge and then penetrate straight to the fu'tal surface of the 
placenta. Here they break up into channels, wdiich take a rather 
more sinuous course back again to the middle of the thickness of 
the placenta, wdiei*e they collect into a number of eftereuit channels 
lying near the suiface of the trophoblast and ultimately into two 

* Jenkinson, J. W., “ Observations on the Histologry and Physiology of the Placenta 
of the Mouse,” TijrlHchr. d. Ned. Dierk. Vereen. 1)1. vii. 1902. 
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large efferent vessels which presumably debouch into two maternal 
veins (MV). 

These large efferent maternal vessels are more peripheral in 
position than the afferent courses. 

The fcetfil blood-supply is less easily followed. The allantoic 
arteries, on reaching the surface of the placenta, radiate and 
subdivide and give off branches which pass into the placenta at 
intervals over the more central part of the surface. These pass 
(as regards the main stream) straight through the fmtal half of 
the placenta, Vjut give off at frequent intervals small capillaries, 
which take a more sinuous and mdial course, anastomosing, forming 
netwoi‘k, and collecting together again into veins, which I believe 
to run pamllel with the arteries of the villus. 

A considenible amount of connective tissue accompanies these 
villi for the first part of their ingress into the placenta. 


Comjmrison with other Placentas. 

The placenta is (;1 early of tlie type which I have described 
elsewhere as cumulate as contniste<i with the plicate type 
chaiucteristic of such groups as the Ungulates. 

Tlie geneml shap(*, the ari*angement of the membranes and 
their cluuucter, resemble, according to the interpretation placed 
upon them above, the condition that perhiins in Mm vmsculm^ 
and, rather less closely, that of Mm decuwmiu^. 

Jenkinson has recently given an account of the development of 
the plm^enta of the Mouse, wliich differs in seveml important 
{)articulars fn iii that of Duval, which, until that time, had been 
geiuu*jilly accepted. 

Jenkinson agrees with Duval as regai'ds the general arinngement 
of membranes and in the main featums of the develojimeut. 

He diffei*s, however, in respect to the vascular system, and my 
account given above is in complete agrt»ement with Jenkinson. 
J see also nothing to suggest the appejiranee of an ingi-owth of 
the trophobhist into the maternal bkx>d-vevssc*ls, and growth along 
the inside as described by Duval (“plasiiuxle endovasculaire ^’). 

Another jK)int of disiigreement is with reference to the 
glycogenous tissue. Din al takers but little notice of this and <loes 
not seem to have found the maternal glycogenous mass, wdiicli, 
according to Jenkinson, degeuemtes, aiul the space occupied by it 
becomes subsequently filled with a second glycx)genous tissue 
which is of fcrtal (trophoblastic) origin. 

This is a matter of very considemble interest. It is not to be 
exjXH'ted that an isolated case in an allied genus can afford any 
conclusive evidence. 

Unfortunately the method of preservation (corrosive sublimate) 
is not suitable to the study of glycogen. 

l^ested with iodine I find no trace of glycogen, hut there are 
certain spaces in the trophoblast cells alluded to in the foi'egoing 
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which may possibly have contained glycogen — so my evidence on 
tliis point is negative. 

Along the line which marks the internal limit of the foetal 
mesoblast (that is to say, the limit of the capillary system of the 
f(etal villi) a deposit of biDwn pigment occius. This appears to 
be deposited in the walls of the capillaries, by the endothelium. 
It occui*s nowhere else. Treated with the ferrocyanide test, it 
shows no trace of blue colour. 

In the detritus in the layer D (text-fig. 45, p. 285) there are 
indications of the presence of free iron. 

Sumnuirt/, 

To recapitulate my interpretation of the single specimen I 
possess. The placenta of Acmni/s cahirimis is a compound 
structure of maternal and fmtal tissues in which, excepting tlie 
blood, the fcetal tissue largely preponderates. 

On the maternal side is a central area of attachment through 
which the maternal blood gains access to the placenta. Here 
a thin layer of maternal connective tissue suiTOunds the main 
afFereut and efierent matenial blood-channels. 

Within this region comes a thick layer of tissue prolably of 
foBtal origin (the trophoblast, the cells of which are large, stein 
deeply, and have large nuclei), containing intercellular spaces, 
which are continuous with the expaude<l maternal vessels just 
named. These spaces are lined by an endothelium, as to the 
oiigin of which I can give no account. Thei'e is no fcetal blood in 
this pai-t of the placenta. 

These two regions, of which the latter is l)y far the huger, 
make up nearly one half of the wliole placenbn 

The rest (that is, all towards the fmtus) is com|x)sed of cluinnels 
probably excavated in the trophoblast of the hetus and containing 
maternal bl(X)d interlacing with much branched tufts of fmtal 
capillaries containing hetel blood. These f<etal cjn)illaries are 
in i)ai-ts thickly covered with footal mesoblastic tissue, but mor<‘ 
often are separated from the maternal blood by their own 
endothelium and a single layer of trophobhist only. 

The maternal afferent channels penetrate to the fmtal surface 
before undeigoing much subdivision and are more central in 
position. 

The foetal afferent vessels tend to penetmte the deeper layers, 
but begin to break up nearer to the surface of approach than is 
the case with the maternal afferent vessels. 

There is no such intimate connection between the yolk-sac and 
allantoic placente as there is in the Ibit. 
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9. Beinaiks on the suppoeied Clavicle of the Sauropodoas 
Dinosaur Diplodocm, By Francis, Babon Nobcsa, 
Ph.D.* 

I lleceived June 6, lOOo.] 

(Text‘figures 46 -49.) 

It i8 still iinceitaiii whether the extinct Dinosaiiria possessed 
clavicles. 

Considering the clase relationsliip existing between these 
reptiles, the Khynchoceplialians, Paitisiicliians, and Birds —this 
last relationsliip being shown by the continuous tendency of 
Dinosaui’s to specialize on most different occasions in bird-like 
manner — one is at first naturally inducted to believe that in 
Dinosaurs clavicles were present ; but, as a matter of fact, bone 
a.fter lione supposetl to repi*esent this element has had to be 
removed from this position. 

Hitherto only the family Ornithoj>odid«j is known to possess, 
in addition to scajmla and coracoid, a cindous fiuther element in 
the shoulder-girdle, which was willed tdavicula, but may quite as 
well form only a jwirt of the steiiium (this double clement lieing 
in one case united in the miildlc by l>ony matter). No other 
Sautischian or Orthopodous Dinosaur shows a clavicvdar ossi- 
fication. It is true that in the Bauropoda, besides scapula and 
coracoid, one or two flat bones are always present in the scapular 
region of the lK>dy : the.se, however, do not represent claviculse, 
but may with certainty l)o determined as os.sifications of the 
sternum. The discovery, therefore, of what may be called a 
supernumerary bone besides the sternal plates in two of the seveml 
Biplodomia skeletons known to science proves to be of quite 
exceptional interest. 

Hatcher, in his important Monogi-aphs of the Diplodocus 
skeletons Nos. 84 and 662 of the Carnegie Museum, describes 
this element as follows: — “Throughout the greater portion of its 
length it is circular in cnjss-section, it is bifid at one extremity 
and slightly expinded at the other. It is sti-ongly cuiwed, 
esiiecially towaid the bifid extremity. It is asymmetric^il.” In 
a more complete specimen (No. 662) than the former (84) it is 
“somewhat expanded and spatulate; the flattened extremity 
presents a slightly rugose surface, as though it had been imbedded 
in cartilaginous or muscular tissue, and this together with the 
bifid nature of the other extremity has suggested the possibility 
that the bone might Iw an on penis.” After the description of 
this bone, however, its asyuiinetry is legaixled by this eminent 
palaeontologist os a weighty argument against its being an os 
penis, and thei^^fore its identification with the clavicula Ls 
advocated. 

• Commuuioftted by Di*. A. Hmith Woodwxbd, F.IbS., F.Z.8. 

Paoo. ZooL. Soc. — 1905, Vol. II. No. XIX. 19 
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Accoi’ding to the figures given by Hatcher and reproduced here 
(text-figs. 46 & 47) the bone in question seems to piesent a great 
deal of what might be tenned individual vaiiation. 


Text-fig. 46. 



Supposed clavicula of Viplodocus^ No, 84. 
Text- fig. 47. 



Same bone of Diplodocut, No. 662. 

It seenih to fit fairly well into tlie shoulder-girdle, but still 
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there are eeveral pointH to be brought forward against the theory 
of its claviculai’ nature. 

Firstly, it must be remembered that in one ease this problematical 
hoiiQ, like the greater fwirt of the skeleton, was displaced and that 
in the second skeleton, as pointed out by J)r. Holland, the femur 
beans tooth* marks of carnivorous JJinosaurs. Jn consefiuence of 
this tlie rekit.ive position of the l)orie cannot prov^e anything for 
or against its being an os penis ; for the penis would be one of the 
fii*Ht parts of the body to become displaced by decomposition and 
the fii*st jMii't that would l>e torn away if cai*nivoi*ous animals 
were gnawing at the dead body. 


Text-tig. 48. 



Secondly, in eacl» of the two pi’etty complete skeletons that 
comprised this bone, only one example was present, ami this one 
app^*ed to belong to the same side of the body. In other 
specimens of Diplodoctcs the element was altogether wanting. 
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This highly I'emarkable coincidence suggests the probability that 
the bone in (luestion represents an asynmietrical but nevei-theless 
unpaired organ. 

So far as 1 am nwai’e there is no known reptile, living or 
extinct, in wdiich the clavicle is bifurcated at one end. Moieover, 
in most terrestrial and aquatic reptiles, when clavicles are present 
there is also an iiiterclaviclo, which has never been found in 
Hauropoda. It must also be remembered that these large 
herbivorous Dinosiiurs were probably desceiideil from the caimi- 
voi’ous Theropoda, which are always destitute of a claviculai* 
arch. 

Text-fig. 49. 



Os peiii* of European Otter. 


I am therefore of opinion that the problematical bone of 
Diplodocus in question cannot be a clavicle, and it is neciessary 
to consider Hatcher’s alternative suggestion that it is an os 
penis. 

The fact that existing birds and reptiles are destitute of an os 
penis does not necessailly imply that, gigantic reptiles like 
Diplodocus similarly hmked the bone. Among Mammalia it is 
well known that the element occurs only spoiadically, being 
present, for insttmce, in the Anthroix)id Apes and absent in Man. 

Among the living re 2 )tih?s we know two types of genital organs. 
The Squamata show what may be called a bifid penis, while the 
Crocodilia and Ohelonia have the penis simple exteriorly, with a 
coipus fibrosum and frequently even a glans penis well develojHHl. 
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lu Chelonia the penis sometimes exhibits internally a partially 
bifid structure. 

For the purpose of this pa^r the penis of birds is of quite 
exceptional interest. In its origin it is not only traceable to the 
Crocodilian type, but shows a very great amount of asymmetry, and 
besides in the Ratitte a distal bifurcation of the corpus fibrosum 
(text-fig. 48, p. 291). In Struthio the distal part of the penis is 
changed into a glaiis-like organ, while in Rhea the corpus fibrosum 
consists of an exceedingly hard and nearly cartilaginous substance. 

A bifurcation like that observable in the problematical bone of 
Dqjhdocus is also frequently to be met with at the distal end of 
the mammalian os penis, which is often asymmetrical. The os penis 
of mammals always shows quite remarkable variability. For 
comparison with the bone of Diplodocus^ side and hind views of 
the os penis of the European Otter {Latra lutra) are given (in 
text-fig. 49, p. 292), and one can see at a glance the well-rounded, 
smooth, condyle-like, distal ends, the proximal rugosities, and the 
lateral im])ressious for the attachment of the corpus fibrosum. In 
other mammals the corpus fibrosum is not attached laterally to the 
ossified element, but ends in a deep pit situated at the proximal 
end of the latter. 

We have therefore to consider the following propositions : — 

(1) That among the Mammalia it is the corpus fibrosum with 
which the os penis comes in close conbtct, forming the anterior 
prolongation into the glaus penis, that the os j)enis ossifies from 
fibrous matter; that a corpus fibrosum is also present among 
Keptilia, and that therefore an os penis in Dinosains can only 
have originated from the corpus fibrosum. 

(2) That in Rhea the corpus fibrosum is (piite as hard as cjirtilnge, 
and iliffers from this only by not possessing cartilage-cedis. 

(3) That in Haui’opsida a glans is frecjuently present. 

(4) That it is quite a common thing to find bml-like characters 
in various parts of th(^ Dinosaurian skeleton. 

(fi) That among the binls the Iliitites show the most primitive 
and still the best-developed male genital organ. 

(6) That the shape and variation of the problematical bone in 
Diplodoms are well in accord with its being au os penis, while 
they militat/e against its determination as cla vicular. 

(7) Justly, th.at this so-called clavicula when present is alwaj^^s 
found only i\s an unpaired organ showing the same directit)n of 
curvature. 

Hence T am of opinion that it is at present advistible to remove 
the subject of this paper from the shoulder-girdle and determine 
it as the ossified axis of the [)enis. 

Further evidence and, especially, fuither discoveries are naturally 
necessary before so delicate a question can be regarded as definit-ely 
settled ; but since Hatcher’s single argument against the bone in 
question being an os penis (namely, its asymmetiy) breaks down 
on reference to Struthio or even to LutrUy the balance of the 
argument is at present in favour of this newer interpretation. 
Piioc. ZooL. Sue. — 1905, VoL. 31. No. XX. 20 
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The existence of clavicles in Dinosauria must therefore still be 
considered doubtful. 

In conclusion, I wish to express my thanks to Mr, Boulenger, 
Dr. Forsyth Major, Mr. Pycraft, and Dr. A. S. Woodwaid at the 
British Museum, and to Professor Stewai’t and Mr. R. H. Bume 
at the Royal College of Surgeons, for their kiml help in studying 
so intricate a question. 
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1905.] THE SEOEBT^ItV ON ADDmONS TO THK MKXAOERIE. 

November 14, 1905. 

(5. A. Boulengeh, Esq., F.R.8., Vice-President, 
m the Chair. 

The Secretaiy rend the following rejx)rts on the additions that 
}ia<l been nnule to tJie Society’s Menagerie during the montlis of 
June, July, August, Septeml)ei*, and October, 1905 : — 

The number of registered additions to the Six*iety*s Menagerie 
during the montli of June was J21. Of these 57 were acquired 
by presenbition, 5J by birtli, 14 by purchase, 195 were received on 
deposit and 2 in ex<diange. The numl)er of departui*es during 
the same pericxl, by death and removals, was 178. 

Among the additions s[)ecial attention may be c-filled to : — 

1 . An <Jrang-utan (SImia natt/rm) from Deli, Smuaii'n. presented 
by Dr. J. 0. Ondiam on June 25th. 

2. A Wolf's Monkey {yercopithf^can ff'olji) from th(» Congo, 
<leposittMl on June 20th. 

.‘1. Eleven K-iwis {Apt**rif.r nuditelli) from the Noith Island, 
N(*w Ziviland. seven ladiig })resented by the Oovernment of New 
Zi'alaml and Mr. H. C. Wilkie, F.Z.S., on June 20th, and tour 
by the Earl of lianfurl\, H.M.Z.S., on the same date. The 
So4*i(‘ty is spi‘cially indidited to Mr. 11. (\ Wilkie, in whose can* 
th<*s(* Kiwis were successfully brought from New Zealand. 

The numlxM* of registered additions to the Societ>’s Menagerie 
^luring the month of July was 274. Of these 90 were acquired by 
{iresiuitation and 17 by piurhase. 92 were receive<l on dejx)sit, 
1 by exchange, ami 08 were bred in the Menagerie. The numlK*i* 
of departures dniing tin* smie period, by death and removals, 
was 184. 

Among tin* a<lditions sjiecial attention may be calle<l to : 

1. A female lit‘opard pa rd its) from near Ilong Kong, 

pn*sent 4 *d by Mr. J. .\. Hullin on July 20th. 

2. 'rhree Californian Si»a-JJons {^Otaria (fiHespH) fi*om Santa 
Barbara, purchaseil <»n Jnlv I 1th. 

J. White-tailetl ( Jnu (CoHnoc/HHf^s ijmt) Un-n in the Menagerie 
on July 25th. 

4. A mah* Somali Ostrich (Stmthio tnoft/hdojt/utnes) from 
Somaliland, jairchased on July 14th. 

5. A (.Jollection of Birds frotu British ( Juiana, including examples 
of live spei‘i<*s mwv to tlie Collection, j>resentt*d by Mr. E. W. 
Harper, F.Z.S., on July Jlst. 

The number of ivgisteretl additions to the SiK iety s Menagerie 
during the month of August was 548. Of these 108 w’€*re acquireil 
by i)re.sentation and 57 by purchase, 00 w ere lx)rn in the (lardens, 
105 were i*oceive<l on ile{H>sit, and 54 by exchange. The nnmbei* 
of deqmrtures during the sunne perital, by death and removals, 
was 255. 

Proc . Zool. Soc. 1905, Vol. II. No. XXI. 
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Among the additions special AiSliffttion may be C5alled to : — 

1 . A Silky Marmoset ( Hapale ohryBohucoa) from Brazil, deposited 
on Aug. 30th. 

2. A pair of West-African Marsh-Biicks {Limnotraym gratm) 
from the Congo, purchased on Aug. Slst. 

3. A Spot- billed Toiicanet {Selenidera macuUroHtris) fi om Santos, 
pui'chased on Aug. 19th. 

4. A Black-and -White Cobra (iVaia melcmoleitca) from West 
Africti, deposited on Aug. 31st. 

The number of registered additions to the Society's Menageiie 
dining the month of September was 3 1 3. Of these 106 Vere ac<iiured 
by presentation, 26 by purchase, 124 were received on <leix)sit, 
15 by exchange, and 42 were bred in the Cardens. The luimber 
of depai-tures during the same perio<l, by death and removals, 
was 245. 

Among the additions special attention niaj^ be called to : - 

1. A male Orang-utan {Shnici satyrm) from Sumati'^j, presented 
by Mr. H. N. Ridley on Sept. 7th. ’ 

2. Five TalapoinOnenons(6Vrco/n^/^ecaf{ <a/ti 7 >oia)fromUbaughi, 
Upper Congo, deposited on Sept. 19th k 21st. 

3. A Jaguarondi {^Felis jag'tmrondi)h'ovL\ S. Amei ica, purcbase<l 
on Sept. 11th. 

4. A Binturong {Arctictis Inntnrong) from Singapore, pi eseut.ed 
by Mr. H. N. Ridley on Sept. 7th. 

5. A White-tailed Sea-Eagle {Ifaliaetnfi (dhicilla) from tbe 
Arctic, presen te<l by the Duke of Orleans, F.Z.S., on Sept, 3()tb. 

6. A Knob-nosed Lizard {LyriocephahtH scatatvs) from (Vyloiu 
presente<l by Mr, E. Ernest Green, F.E.S., on Se[>t. 26th. 

The registered additions to the Society's Menagerie during the 
month of October were 232 in num))er. Of these 74 were 
acquired by presentation and 79 by purchase, 3 wc^re born in tlu^ 
Gardens, 53 were received on <leposit and 23 in exchange. The 
total number of depirtures during tin* same period, by death and 
removals, was 216. 

Among the additions s})ecial attention may be called to : 

1. A White Oryx {Oryx leticoryx) frem Arabia, piesented by 
Col. R. J. Scallon, C.B., D.S.O., on Oct. 3()th. 

2. A Cave-Rat {Thryonottiys strmderiamfs), a Bouvier’s Owl 
(Scotopella honvierl) (new to the Collection), raid a Beautiful Wood 
Hawk {iJi^yotriorchis spectabilis), from Ltigos, piesented b} Dr. W. 
F. Macfariane, F.Z.S,, on Oct. 13th. 

3. Three Antillean Boas (Jha dirimlogtm) from St. Lucia, 
West Indies, presented by the Hon. E. (L Bennett, K.C., on 
Oct. 28th. 


Col. W. H. Broun exhibited a mounted head and skin of a 
White Waterbuck {Kobvs elllpaijwy'imrm) and tw^o mounted heads 
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of Rhinoceros {Rhinoceros hicomis)^ and ma<le the following 
remarks: — 

“The White Waterbuck was shot in July 1904 on the right 
bank of the Guaso Nyiro river, about 20 miles we^t of the Lorian 
Swamp, British East Africa, lat. P N., alt. above sea 1000 feet. 
A white doe was alone with the buck. Tlie ordinary Water>)uck 
seen there were all examples of Kobus eMipsiprymmis, The eyes 
of this buck were of the normal colour, not pink. 

“ Of the two Rhinoceroses, one was a female and carried two 
normal and two rudimentary horns. She wtis shot in August 
1904, in dense coveii, west of the Jambeni Mountains north-east 
of Mount Kenia., at an elevation of 4150 feet above the sea. It 
was not seen till after death what an interesting animal she was. 
One of the rudimentary horns was between the ears and the other 
about 4 inches further back. 

** The othei‘ individual was a male, and was shot in September 
1904 north of Abei'dare range, British East Africa; height alx)ve 
sea 9600 feet. The anterior horn showed abnormal growth due 
either to an old injury or excessive wearing away of the out(u* 
suiface from the tip <iown wards.” 

The Hon. Waltei* Rothschild, F.Z.B., exhibited specimens of a 
very rare and interesting Marsupial, hitherto unique, in the Paris 
Museum, viz, Dactylopsild palpator Milne-Edw’., which differed 
from ]). trivirgata in ixxssessing an extremely thin, prolonged, 
s(*cond finger. 

Mr. Rothschild also exhibited two tusks which had l)een 
obtained by Baron Maurice de Rothschild during his recent 
expedition to Abyssinia. They were so unlike the normal tusks 
of any known animal, that Mr. Rothschild was of opinion that 
the}^ might l)elong to some new form. 


Mr. A. B. nil's!, F.Z.B., exhibited microscopic prepjirations of 
a new H}enios}joridian from the blootl of an Africian Btork {Lepto- 
ptilas ermnenifertts). He pointed out that this paiusite belongetl 
to the genus Halisrid,ia)n^ but diffei'ed from ll, danilewskyi in its 
greater size (stade moyen 7~10/i), and also in its method of 
s|K>rulation, in which the merozoites were more numerous, 
smallei*, and ju*ranged in a ball-like rounded mass. The name 
Halteridimn crumeninm was proposed foi- the new species. 


Dr. Walter Kidd, F.Z.S., read a paj>er, illustmied by lanteni- 
slidos. “ On the Papillary Ridges in Mammals, chiefly Primates.” 
The arnmgements of the ridges on the hand and foot of 24 
species were shown and deserilied, and their functions discussed. 
Arguments were brought forwiml to show that theii* primary 
function was to increase tlie delicacy of the sense of touch. 
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Dr. P. L. Sclater, F.R.S., read a letter addressed to him by 
Mr. William Rodier, dated Tambua Station, Oob«ar, New South 
Wales, June 29th, 1905, in which it was stated that Mr, Rodier^s 
plan for combating the Rabbit-pest Nature,’ Mai’ch 2l8t, 1889) 
was still proving a “wonderf^ success.” As tliere had been 
some good rains in the district the feed at Tambua vvss “ splendid, 
right up to t})e boimdnry netting-fence,” but on the other side 
there was “ absolute starvation,” owing to the great numbei*s of 
mbbits. I'liis summer, in Mr. Rodier’s opinion, would see the 
siuTo unding district (]uiti^ “eaten out” by the rabbits, which 
were tliere in millions, but were easily kept down at Tambua by 
his plan. 

Mr, Rodier ’s plan, which was veiy simple, might lie shortly 
described as follows : -Ferrets and nets are employed to catch the 
rabbits alive in the usual ^vay, but while all the females captured 
are <lestroyed, the mal<*s are turneil out uninjured. The results 
ai e that the male rabbits, so soon as they begin to predominate in 
niimliers, persecute the females with their jittentions and prevent 
them from bree<ling. They also kill the young lalibits, and, as 
Mr. R^idier declares, “ worry the remaining does to <leath.” 

Mr. lltniry Scherren, F.Z.8., I'xhibited two lantern* slides of old 
pictures of Anthropoid Apes, and ma<le the following remarks on 
the Satyr tm indicm of Tulpius (text-fig. 50) : - 

Tliere appvired to be in Dapper (‘ Bestdireibung von Afrika,’ 
Amsterdam, 1070, p. .S93) an early reference to a (lorilla. Xo 
figure was given, Imt the description, though of couise inexact, 
seemed to fit the Gorilla liettei* than tlic Chimpanzee*, especially 
with regard to erect ])rogiession *, the folk-story of carrying oft* 
and ravishing women, and the supposed human origin. The 
passage is as follows : 

“Hier [Quoja, noi*th of Fernamlo Po] wiril auch eiii Tier 
gefuiulcn, welches <lie Einwoliiiei* Qaojas-Morroa otler Woron 
iiml <lie Portugallier Salvage dass ist ein Waldniann nennen. 
Es hat eiiien grossen Kopf, dickeii Leib, fleiscliiehte Arme, damit 
es in Ringen sehr starck ist, aher gantz keinen Schwantz ; und 
gehet zuvveilen mit ausgerecktem geiude J^eihe anf den D inter- 
tiissen allein wie die Alien zuiveileii auf alien vieren laiigst dei 
Erde. Die Hchwaitzeu sagen diuss es von Meusclien entsprossen ; 
abei* (lurch das wilde Leben im Busclie zum halben unverniinft- 
igen Tiere sei worden. Diese Tiere leben vom wilde Honige 
und die Friichteii in den Biischen : auch fechteii sie fort und fort 
mit einander. Ja, sie diirfen nicht allein die Frauen ergreifen 
imd iiohtziichtigen, sondern auch die gewafnete Manner selbsten 
anfallen.” 

In December 1904 the Hon. Walter Rothschild, M.P., laid 
befoi'e the Society a valuable paj.)er, entitled “ Notes on Anthro- 
})oid Apes ” +, and exhibited what was undoubtedly the finest 

* H. I.Pocook, P. Z.S. 1905, vol. ii. ]>. 17K. 
t P. Z.S. 1904, x'tA. ii. v\»- i^^O. 
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collection of mounted specimens, skeletons, and skulls ever 
brought together. In his paper Mr. Rothschild spoke of the 
Sattjms indicvs Tulp., au<l identified it with Simki satyrm Linn., 
claiming that the latter name must now be applied to a Chim 
panzee — to quote his exact words, “ the famous ‘ ^J'schego’ proves 
to be the veritable Simki acdyriMy 

Text-fig. 50. 



The Satynui indicus of Tulpius. 

Mr. Hcherren then quoted the following descTiption by Tulpius 
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of the anthropoid presented «t the end of the seventeenth centuiy 
to Pi*ince Fi*edenck Henry of Orange 

“ Quamvis foiaini medicuin, attexain tanien huie tela? 

Satyrum Indicum ; nosti-a niemorid ex AngolS. delatum : et 
Frederico Hemico Amiisionensium Principi, dono datum. Erat 
autem hie Satyrus quatlrupes : sed ab humana specie, quam piw 
se felt, vocatur Indis ora,ng-o\itang : sive homo sylvestris, uti 
A f ricanis qiioiaa morrou . Exprimens longitudine puenim trimum , 
jit craasitie sexennem. 

‘‘ Oorpore erat nec ol)eso nee giaciJi, sed quadrato habilissimo 
tameii, ac peiiiieissimo. Artubus vero tani strietis et museulis a<leo 
vastis: ut qiiiilvis & auderet et posset. Anterius uinlique glnber : 
at pone hirsutns, ae nigi'is erinibus obsitiis. Facies mentiebatur 
hominem : sed nares sim«>. aduncje, rugosani, et edentulam 
amim* 

“ Aures vero nihil discrepare, ab hiunan^ forma. Uti ne(pie 
pectus ; ornatum utrimque mamma prsetumida (erat enim sexus 
fiemini) venter habebat umbilieum profiindiorem ; et aitus, c\im 
superiores, turn infenores tarn exactam cum hoinine similitudi- 
nem, ut vix ovum ovo videris similius. 

“ Nec cubito defuit requisite (•ommissum : nec manibus digi- 
torum ordo : neque pollici figuiu humana : vel cruribus suiie, v<d 
pedi caleis fulcrum. Quie concinna, a(^ decens membrorum forma, 
in causs4 fuit,^ quod multoties incederet erectus ; neque attolleret 
minus gravate (juani transferret facile, qualecun(]ue gravissimi 
oneris pondus. 

‘‘Bibiturus piehendebat oanthari ansain, manu altei'^ ; alteram 
vero vasis fundo supponens, absteigebat deinde madorem Inbiis 
relictum, non minus aclposite a.c si delicatissinium vidisses 
anlicuni. Quam eandeni dexteritatein observabat utique ctibitum 
iturus. Inch mins quippe caput in pulvinnr, cfe corpus sti agulis 
convenienter operiens, velabat se ha ml aliter, ac si vel mollissimus 
illic decubuisset homo. 

Quin imo narravit aliquando atiini nostro, 8amueli Blonmitio, 
Rex Sambacensis, Satyros hosce, pi’jeseitiin mares, in Insula 
Borneo, tantam habere animi confidentiam, & tarn validam 
musculorum compagem ; ut non semel impetum fec.erint, in viros 
armatos, nedum in iml>ellem, foeminarem, puellarumve sexum. 

‘‘ Quarum interdum tarn jwdenti flagrant desiderio : ut l aptas 
non semel constnpr^rint. Snmmc quippe in Venerem sunt pi o- 
clives (quod ipsis, cum libidinosis veterum Katyris commune) 
immo interdum adeo protervi ac salaces : ut mulieres Indicic 
propterea vitent cane pejus et angue saltus ac lustra, in qiiibus 
delitescunt impudica haec animalia.” 

Mr. Scherren called attention to the discrepancy between the 
Linnean diagnosis of Simta mtyrm and the description of Tulpius 
with respect to form and size. Linmeua wrote : Magnitu<Hne 
pueri sexennis,” which differed widely from the wor<ls of Tulpius ; 
“ Exprimens longitudine puenim trimum, ut crassitie sexennem.” 
It was also suggested that the expression “ corpore quadrato ” 
suited a Gorilla rather than a Cliimpanzee, and confirmation was 
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sought in tlie pictures by Wolf of Wombweirs Gorilla (from a 
Uagueixeotype) and a Chimpanzee from life which hung in the 
ineeting-i’oom. Sir Hany J ohnston * had seen a reproduction of 
'I'ulpins*s figure in Tyson's work on the Chimpanzee (London, 

Text-fig. 51. 



Early figure ot (liiinpanxee, from Astley's ‘Tmvels.' 

1599), and was struck by its resemblance to a Gorilla. Another 
picture (text-fig. 51) (with label, of which the following is a 
translation : — “ Chimpanzee, 21 months old, bixmght from Angola, 

P.Z.S. 1905, vol.n.p. 72. 
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in 1738, 2 ft. 4 in, high ”) was thrown on thw screen to prove that 
as early as 1746 the Satyr'us iiidictis was recognised as differing 
from the Chimpanzee. Tliis picture was said to have been taken 
from life. 

It was usually sjiid that the existence of an African anthrojX)id 
other than tlie Chimpanzee was not known till about the middle 
of the last century. This was not the opinion of J. E. Gray ; for 
at a scientific meeting of this Bocietv in calling attention to 
Wombwells Gorillii, he alluded, but without quotation, to 
Bowdich^s ‘Mission to Ashantee’ (London, 1819), where the 
“ African Omng {Pithecm TroghcUtes) ’’ was compvred with the 
Ingena, 

The following papers wei'e read : — 

1. On a Collection of Mammals brought home by the Tibet 
Frontier Commission. By J. Lewis Bonhotk, M.A., 
F.L.S.. F.Z.S.t 

[Hecoived August 1906.] 

(Text-figures 52 <fe 53.) 

The collection t of mammals brought home by the Til)et 
Mission, and collected by Capt. H. J. Walton of the Imlian Medical 
Senu'ce, although not large in numbers contains se\'eral specimens 
of great interest, and there can be no doubt but that the region 
is full of mammalian treasures, only waiting time and o])portunity 
for their discovery. 

Of the eight specie.s of which examples wei e brouglit back, two, 
Miai'otm waltoni and Cricetuhts lama, are new' to science, w'hile 
the large red Fox of the country is sufficiently distinct to be 
entitled to subspecific rank. In addition to these, I have been 
enabled for the firet time to examine the skull of another Fox, 
Vvlpes ferrilattis^ descilbed 63 yem s ago, but of which the skull - 
charactei's have hitherto remained entirely unknowm. This skull 
shows features of great peculiarity, and proves the validity of 
ferrilattiB as a species, a matter hitherto considered doubtful by 
some writers. 

Ill addition to the specimens collected by Capt. Walton, the 
British Museum is indebted to Col. Waddell for tw'o or thi'ee skins, 
an account of which has also been incorjxiifited in this papei’. 

Felis manul Pall. 

Felk manul Pall. Reise Russ. Reichs, iii p. 692 (1776); 
Blanf. Faun. Br. Iiid., Mamm. p. 83 (1891). 

* P.Z.S. 1861, p. 278. 

+ [ The coiuplete account of the new foims dcRcribed in this communication appears 
here; but since the names and preliminary diagnoses wore published in the 
‘ Abstract/ the foraier are distinguished by being underlined. — E pitor.] 
t A sk^ch-map giving all the localities in which this collection was procured is 
punlished in ‘ The Inis ’ (1905, p. 67, pi. ii.). 
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rf. cS . Yamdok I^ke, alt. U,m)\ 28th Sept., 1904. 

This si)ecimen, the only one procured, was brought home hv 
Col. Waddell. 

VULPES VI TLPES WADDELLI . 

Vulpes vvlj^es imiddeUi Hoiihote, Abstr. P. Z. S, No. 22, p. 14, 
Nov. 21, 1905. 

a, Khamba Jong, alt. 16,400', Bth C)ct., 190;i. 

h, Phari Jong, Upper Chumbi Valley, 11th Jan., 1904 (coll, 
mcddell). 

General colour above iMuldish fulvous, the median dorsal area 
from the ocviput to the i-oot of the tail Wing ))right, red, shading 
to pale buff on the Hanks and hindquarters. The head rufous ; 
the etirs moderately large and ^Kiinted, being clothed with long 
white liaii's on the insi(le and 811011; black ones extermilly. Feet 
i-ufoiis along their mai’gins and white or grey in tlie centre. 
Tail long, woolly, ami very bushy, tipped with "white; mch hair 
being pale fulvous at its Imse, with a. long, bliu*k, terminal 
portion. Underparts pure white. 

The skfdl does not show any sjiechil chanu^teTs by which it may 
he distinguished from that of the typiwil form. It is stout anil 
well built, being short and bi'oad in the muz/.le and rather swollen 
in front of the orbits, but otherwise it shows no features of note. 

Dimemiom of ifQ)e (in Hesh). Head and l)ody 25 in. ; tail 16 in. ; 
hind foot Gin. Height at shoulder 14*75 in. Weight 8 lbs. 

SktdL Greatest length 145 inm. ; 7.5’’goiiiatic brea(lth 72; width 
in line with ant. root of pm. 4, ‘17*5. (Further skull-dimensions 
are given under the next sj)CK'ies.) 

llahitat. Khamba Jong, Tibet, alt. 16,400'. 

Type. B.M. 5.4.6. 1 . Collected 8th October, 1903, by Capt. 
Walton. 

This lace may he re^idily distinguished from V. r.Jlavesceiis by 
its much brighter coloiidion throughout, and especially by the 
deep red meditin doi*sal area. In the true faveacevs the Vjack is 
much more uniform in colour, the median dorsal area being but 
very slightly darker than the suirounding iwirts and of a more 
bi^ownish yellow, the red tint being entirely lacking. 

The lot?al name is Wamo.” 

VULPES FERHILATUS (HodgS.). 

V idpes ferrilcitita Hodgs. J, A.S. B. xi. p. 278, pi.; Blauford, 
Fauna Br. Ind., Mamm. p. 155 (1891) ; Mivnrt, Mon. Can. p. 121 
(1890). 

a. Kan)-La Pass, alt. 16,600', 30 miles E. of Gyangtse. 

The only st)ecimen procnired is a. typical example of V. ferrilcitus^ 
but in very bad fur. This species may always Ije recognised by 
the underfill*, which, besides l>eing close and wwlly, is fulvous to 
the btise. The peculiar and woolly character of the fur through- 
out is quite sufficient to distinguish it from all other species. 
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Oapt. Walton writes : — ^*The small fox <loes not, 1 feel pretty 
sui'e, occur near Khamba Jong, all the foxes seen there l)eing of 
the large species (F. r. waddM% ante). I saw other foxes almost 
(iertainly of this species l)etween Karo-La and the neighbourhood 
of the Yam Dok Cho (Ljike Palti).” 

Accompanying the skin is a very fine adult skull (text- fig. 52), 
which, so far as 1 am aware, has never before been desci'ibed. 
This skull is cpiite unlike that of any other species of Fox, and is 
characjterised % the extreme slenderness and elongation of the 
muzzle and the great length of the upper canines. The brain-case 

Text-fig. 52. 




A, lateral, and H, upper view of the skull of VulpenferriJattis. I nat. size*. 

and zygoiufita, on the other hand, do not show any signs of lateral 
compreasion or elongation, but are fairly normal in their dimen* 
sions and breadth. Tlie supmorbital processes are stout and well 
developed, and the brain-case gradually widens out from imme- 
diately behind these processes and reaches its gi'eatest breadth in 
line with the posterior roots of the zygomata. On the under side 
we may note the narrowness of the soft pala,te and the tendency of 
the pteiygoids to approach each othei* posteriorly. The bulke are 
more elongated and less rounded than usual. Tlie dentition, which 
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is iioniuil, except for the great length of the winines already noted, 
fjtills for but little coiiiinent. The spaces between the preinolare 
are large in correlation with the length of the muzzle, and the 
fii*st upper molar is relatively small. 


JJwiensiom : - 


. fei*rilatm. r. v. waddelli. 
mm. mm. 


Greatest lengtli 155 145 

Basal length 138 130 

Palatal length 78 71 

Length from jxjst. end of jwilate to 

basiocicipital 50 59 

Length from last incisor to ant. loot 

of 1st premolar (alveoli) 19 15 

Length of premolar series 48 39 

Bimdth of biuin case immediately 

])ehind supraorbitals 25 23 

Greatest breadtli of brain-case 50‘5 49 

Zygomatic breadth 84 72 

Breadtli of muzzle at ant. i*<K)t of 

2nd premolar 19 23 

Length of upiier canine along its 
anterioi* margin 29 20 


This (tompirison of dimensions will show more (dearly than any 
descinptiou the main features in which this skull diHei’s from that 
of tlie more tyjncal Vtflpfis ’’ ; and in spite of the doubt of 
Mivarf^ there cjin be no (]uestion thwt fe7*r Hat m not only is a 
good species, but is more diiferentiated than any other species in 
the region. 

The ijiily other skull of fei'rilatm known is a very young one 
collected by Mr. ll<)<lgson : it is, however, too young to show any 
of tile specihc characters enumerated above. 

PrTouius ALPiNUs (Gebler). 

Mastela cdpina Gebler, Mem. 8oc. Imp. Nat. Moscou, vi. p. 213 
(1823). 

PiU<yrio8 alpinus Blanford, Faun. Br. Tnd., Mamin, p. 168 
(1891). 

a. cT ad. (in spirit). Gyangtse, alt. 12,900', 1904. 

h. cT. Khnmba Jong, alt. 15,500', 11th 8ept., 1904. 

Cricetulus l ama. 

CriceUdm lama Bonhote, Abstr. P. Z. S. No. 22, p. 14, Nov. 21, 
1905. 

a, (S ad. Lhasfi (skinned fi’om spirit). 

/>. cT ad. Lhasa, (in spirit). 

'Phe Cricetnhm I'eferred to + as the little white mouse ” is 


Lot!, Ht, ante. 


t Percival Landon : Titet,’ App. by H. J. Waltoii (1006). 
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i'epre»ented in the collection by two spirit-speciiiieiiB, one of 
which has since been skinned. It appeal’s, althou^^h closely 
related to Cricetnlua plmm^ to have been hitherto iindescribed. 

Size about that of (K phmia. General colour above pale fulvous 
f(i*ey, gi’eyer than in C. pficpm. 

Each hair is slate-gi*ey at its liase, fulvous for a.lx)ut j of its 
distal end and \^•ith a black tip. Over the head and fore pai’t of 
the body the fulvous portion of each hair is the more conspicuous, 
but on the hinder pai*t of the liack the dai’k tips pi’edominatc juid 
a faint dark median domil line niav be traced. The underiw-rts 
are jmre white, the hairs Ijeing slate-grey at their base. The line 
of (leiiiarcation between the upper and under paits, although 
abrupt, is very uneven in outline. The feet are but scantily 
clothed with hair and are white. The tail is moderately long 
and stout, well clothed with dark brown kaiis alxne and white 
hairs below ; the tip is white. 

The whiskers are for the most part black with a white tip, 
some shorter ones, howevei*, lieing entirely white. 

The shill I’esembles somewhat clasely that of C, phoiti^s, hut is 
slightly larger and the brain-ca«e more inflated and loundta*. 
Tlie chief points of diflfeience, when viewed from below, ari‘ the 
greater wi<lth of the basioccipital and the much flatter and smaller 
bullffj in the new species. Above there is a slight, although very 
constant, difference in the hinder margin of the parietals, \\hi(*]i 
are pmcticidl}' stiaight in outline ; wlioreas in O, phmis there' is a 
shai’p turn backwards wlien about two-thirds of theii* length from 
the middle line. 

Dimensions (of type when in spirit). Head and l>ody 87 mm. ; 
tail 40 ; hind foot 1 7 ; ear 1 G. 

Skull, Greatest length 28*5 mm. ; basal length 24 ; i>alatal 
length from henselion 12; interorhital hrea<lth 5; greatest 
breadth of braiu-cese 12*5; w'ulth of hasimcipital at anterior end 
of auditory builfe 3. 

Hahiiai, Lhasjt, Tibet. 

Type, B.M. 5.4.f).4. Collected at Jdiasa, Tibet, hv Capt. K. 
J. Walton, l.M.S. 

The darker colour of the hinder pai-t of the back combined 
with the genend much greyer coloration, and in addition the 
somewhat longer and stouter tail, fonn characters by which this 
s})ecies may be distinguished fi-om C, plijcexm. The animal, ac- 
cording to Capt. Walton, was extremely common, and uas 
swarming in one of the shrines of the Jo Khang Cathedral at 
Lhasa,. 

MiCBOTUS (PHAIOMYS) WALTONI. 

Microtus (Phaiomys) tvdUmri Bonhote, Abstr. P. Z. 8. No. 22, 
p. 14, Nov. 21, 1905. 

a, 5 ad. Lhasa, Tibet. 

Slightly smaller in size than Ph hlythi^ to which it is by skull- 
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charactei’H idosely allieil, thougli widely differing in eolour. 
General apjieaiunce above fulvous gi'ey, slightly greyer over the 
anterior fmt of the body ; below very pale buff, Eaeh hair is 
slate-grey fi*oin its base and foi* the greater j)art of its length, 
with u fulvous subteniiiiml poi*tioii and -dark tip. On either side, 
between the liinlys, the dark tips ai*e absent, leaving a clear fulvous 
patch. I ntei‘sper*sed in the fui* ai’e a few thin black bristles. 
I'be feet aiv whitish, both palms and soles are 5-tuberculate. The 
tail is bicoloi*. The ears small ami sparsely covered with hairs 
similar in colour to those on the rest of the Ixxly. Maniinfc eight 
in number, four pec.toral ami four inguinal. 

SML The dental characiters are piiictically identical with those 
f>f Ph, hlythL The skull itself is very similar in geneml outline, 
but slightly smaller ; this is es|)ecially noticeable in the bullfe, 


Text-fig. 53. 



A, wpjiin*, Hisl It lo>\er rijiht inolav series of Microtns waWmi. 


which do not stand out so prominently from the rest of the 
cranium. 

PhnensioifM of (from spiiit). Hejid and IkmIv 98 mui. ; 
tJiil 30; hind f(x>t i? ; ear 10*5. 

SkftU. Greatest length 28 mm.; basilar length 24*5; zygomatic 
breadth 1(>*5; interorhital hrea<ltb 4; length of nasjvJs 7 ; dia- 
stema 8*2 ; ptdatal length 15 : length of molar series (text-fig. 53) 
(alveoli) 7. 

IlahitcU, Lhasa, Tibet. 

Tifpe. B.M, 5.4.fi.5. $ ad. Collected by Capt. H. J. Walton, 

I.Al.k 

'Phis interesting species cannot well be confused with any other, 
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the skull-characters clearly j)i*ove it to beloii/a: to the submenus 
P/mmnps, and its colour is quite unlike any of the other species 
of that gi^oup. 

Lepus oiostolus Hodgs. 

L&pm oiostohfs Hotlgson, J. A. 8. B. ix. p. 1186 (1840) ; Blnn- 
fonl, Faun. Br. liid., Maiiiiii. p. 452 (1891). 

a. Khaniba Jong, Oct. 1903. 

Apparently tlie common Hare of Tibet, two more skins ha>'iiig 
l)een brought home by Col. Wa<l(lell. Cai^t. Walton states that 
this hare, which, as a I'ule, avoids cultivated land and f]*e(pients 
biire and ux’kv hillsides, ^vas very common at Khnmba Jong and 
also at Tuna at the head of the Ohumbi Valley. It was, howe\ ei, 
much scarcer, although still wcuning, between Oxaiigtse jtnd 
Lhas>^. 

Oc liOTONA Cl R7AINI/E (KodgS.). 

Ldfjmni/ti curzonicB Hodgs. (nec Stoliczka) J.A.S. B. \x\i. 
p. 207 (1858); Blanford, Faun. Br. Ind., Mamm. p. 457 (1891) ; 
Bonhote, P.Z.8. 1904, \ol. ii. p. 214. 

a. 2 • Yamdok l^ake, 14,800', 29th Sej)t., 1904. 

h, c. No paiticulars. 

d. Ad. in spirit. Tuna. 

The specimen fiom the Vamdok ijak(‘ had e\idt*nt]} just 
assumed its new winter ])elage, the other two skins being in old 
and worn fur. Tuna, where the spirit-specimen was pi-ocured, is 
only a few miles iioiih of the Chumbi Valiev, the t>pe locality of 
the species. 

Capt. Walton writes of this specie-s : They are exceeding!} 

common at Kliamlia Jong, Tuna, and in all the oj)en bare coiintn 
from Tiina to (ivangtse, as well as l)etween (lyangtse and Lliasa. 
They, how"e^el, become less common as one approjiches Lha.sji, 
probably because the country is more cultivated. 4'h(*} a\oitl 
cultivated fields for the most j>ai’t, ami were always commonest in 
bare sandy country. The\ do nof liiheniate at all, and on an} 
sunny day in the middle of winter tliey might be seen sunning 
themselves at the entran(‘e to their Imirow^s. I dug iqi a f<*w 
burrows during the winter. The tunnel inns more or less 
vertically downwards for I or 2 feet and tlien somew hat hori- 
zontally for 4 to 6 feet. The passage is dilated at iriegular 
intervals in some two or three places. At these sj)Ots and at 
the end of the burrow^, which is also dilated, there is a ceiiain 
amount of coarsc3 griuss collected to form a kind of nest. Tire 
gi’ound in many places is honeycombed witli these buiTow^s, wiiicli 
sometimes communicate with one another close to tlie mouth, hut 
as a rule they are quite distinct. I nevei heard the animal uttcu 
a cry of any sort.” 
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2 . Notes on the Geographical Distribution of the Okapi. 
By Dr. Einab Lonnbebg, O.M.Z.S. 

[Keceived August 28, 1906. j 

1 liave lifid the i>leasiu*e recently of meeting my compatriot 
Lieutenant Karl Eriksson, who delivered to Sir Hairy Johnston 
the first skull and skin of the Okapi. I took this opportunity of 
asking Lieutenant Er iksson about the distribution of this i*eiiuirk- 
able animal, and his i*eply was that he believed it to be distributed 
practically over the whole of the et|uatorial forest” of the 
Congo Il'i’ee State. He showed me on the map of the Congo 
basin appended to Mr. Boulenger s work, ^ Les Poissons du Bassin 
<lu Congo’*, the approximate limits of this area of distribution. 
Jf we begin at the Ri\er Ubangi in the west al>out midway 
l)ctween Mobena and Jmese, from there the limit extends noitli- 
east towards Businga at the Ri\er Likame or .somewhat north of 
that place, and then more east Ut the River Uele just before it 
joins the River Ubangi. From that place and eastward the 
River Uele is the noi*thern limit to a }>oint about midway 
between Amadi and Suruaugo. From thei'e it turns south-east, 
passing somewliat east of Mawambi, and continuing to a point a 
little west of Karimi. Not much south of this, the most eastern 
point of tlie gi*eat forest, the boundary-line turns westward 
again and ci’osses the great Congo Rivei* at Ponthierville, and 
continues w'estwai'd a little south of Ts(*huapa River, but bends 
bv-arid-bv a little north, so that it pa.sses on the northeiii side 
of J3olondo towards Co(|uilhatv ille. It Is evident that this is 
only a rough outline of the areii of distribution of the Okapi, but 
it may hold good in a genend way. 

Outside this iKnuidaiy-line tliert* are many forest -clad areas, 
but they are not extensive, and Lieutenant Eriksson does not 
believe that they are inhabited hv the Okapi. It is an in- 
liahitjnit of the great forest, hut does not live everywhere in it. 
Its regular piislure-gioitnds are open glades in the forest, where 
rivudets with shallow water exjuuid and produce a rich gi'ovvtli ot 
grass. This gniss and the leaves of the huslu's and undergrovvi;lj 
under the trees, which are esj[XH*iallv luxuriant in such plac^es, may 
form the principal food of the Okapi. Although a shallow^ sheet 
of water expands over the very flat ground to gi'eater or less 
extent in these glades, there are nc) swamps. The .soil is haid and 
firm t, whicli explains the shape of the hoofs of the animal. 
Jjieuteuant Eriksson has not .seen tl»e Okapi in a living sfeite in 
its natuml surroundings, as pi*olmhly no white man ever has or is 
likely to do. But he lias, w'hiU^ on his marches during the night, 

* Bruxelles, 1901. 

t Because gravel or Iwrd red eartb Uutt quite near the suitaee. 
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many a time heard it niii aWny when he jmssed sneh lijlades as 
described above. 

The Okapi is exti’emely waiy and sliy, and nocturnal in its habits. 
Jt lives singly or perhaps in pail's, never in herds. The negroes 
know very little about it. and, as a rule, it is only the Wainbutti- 
dwarfs who are able to kill it. These dwarfs are i>erhaps the 
most perfect of all hunting tribes and steal up near the animals, 
slaying them with spears. 

How little the negi'oes (not counting the dwarfs) know about 
the Okapi, may be concluded from the following ndiculous tale told 
and believed by them. They have observed that the Okapi is very 
cleanly, and even diiring the rainy season, when almost all other 
animals ai‘e more or less dirty, its skin is just as chian as ever. The 
negroes say then that the Okapi climbs up in the troes (!) to keep 
itself clean and to av^oid the dirty miwhly soil. 

I have used tin* name Okapi Jis that is the oiu* known to the 
zoological world, aiid has bt^eome the mmteit trlricde of this 
interesting mammal. ijieuUmant Ei’iksson infoi*ms me, how’ever, 
that it was only a mere chance that it happened so. Okapi (witli 
long-draw'ii k) is only used by the WamlH)bba tribe for signifying 
this animal. The Wamhobba language is hai'dly spoken by more 
than .‘100 persons, but it w^as Wambutti-dwarfs, living in harmony 
with Wauiboblwis and s|)eaking theii* langimge^, that brought the 
tirst remains of the Okapi, hence the name. (The lirst comidete 
si>e<*imens wei'e prcM'ured by another tril)eof Wambuttis ]>elonging 
to Walara negroes, which use another name mentioned below.) 
Hut it is still worse, Ix'cause the word ()k5.])i ” means simply in 
the Wamlx)b))a languai/e donkey ’’ or **ass.” Strictly speaking, 
therefore, the latinised ‘‘ which became the second and 
pei’manent scientific gen(*ric name of this mammal, is not much 
better with regard to its original meaning tlian the tirst generic 
term “ a])plied hefor(» anything hut a juece of skin w'as 

known. 

The name by which the Okapi is known in most of the (Joiiyo 
languages is “ Dumha.” 

1 am glad to he able to aihl that the Okapi is jn'otected by law, 
so that it is forbidden to kill it without sju'cial pernuKsion. 
The Wambutti-dwaifs and the leopards do not, howe\er, respect 
any laws, and thei’ein lies the ilangei* for the existeJice of this 
animal. 

Lieutenant Eriksson has also told me that in the givat foiest a 
kind of black wild hog is to he found, wdii(*h may he the recently 
described Jff/Iochwrus ntf'itterfzhayein. These hogs are called by 
the negi'oes “ n’giiluhe hihi,” w^hich means “ black hog,'' wdiilst 
“n'gulube’' = hog is the name of the common Tbsl liiver-Hog 
( Pota povcm), 

* Tlie Wauilmtth ulwiijs use the luiijriiajfe of tliose negro tribes with wliich the.v 

live in s;^inhiosis, and from which they obtain \(»jcetables for meat and honey from 
the forest. 



1905.] OK jnii amt. »oTt{n»>«v bubha. 31 1 

B. NotoH on the Goral found in Burma. 

By Major G. H, Evans *. 

[Received September 2, 1906,] 

The Himalayan range in Assam gives off a succession of spurs 
southward to form a tract of mountainous and, in many parts, 
almost impassable country extending into Arakan and Burma, 
and inhabited by numerous wild tribes. That portion of this 
tract lying between Assjim and Maniimr to the north, Chittagong 
and Tippei'ah on the west, Arakan on the south, and Burma on 
the east, is now^ known as the Ohin-Lushai Hills. These so-called 
hills vary in their altitude from KKK) to 10, 000 feet. 

I was employed in what wjis known as the Southern Chin Hills 
from November till June 1889-90, and during my stay visited 
several Chin villages. Like many others who have visited these 
^Mjople, I came to the conclusion that Chins generally, and their 
chiefs in particular, have one hobby at least, viz., collecting skulls. 
Outside ami inside the villages, skulls weie to be seen stuck on 
jK)Hts or kept in the houses. The finest collection I met with was 
in the house of a Boungsh6 chief, whose tribe is thus called by the 
Bill-mans, from the method in which they dress their long hair. 
The wdiole hair is done up in a large knot placed well forw ard on 
the top of the head, almost on the forehead, and round this ball 
of hair is wound, round and i*oimd, usually a white turban with 
a blue strijie through the centre. Jn the chief’s house w^as a 
collection of skulls, excellent as regards the number and vai‘iety. 
The heads ranged from those of elej»hants to palm-civets, and J 
doubt if there are many museums which could excel the collection 
of monkey skulls, at lojist numerically. Tlie chief enjoyed the 
reputation of having been a mighty Nimiod in his youth, and 1 
was informed tliat he had shot practically every head in the 
collection. 1 noticed one splendid gaur skull, three or four fine 
mythnn or gayal, several sambar and serow, also some small heads 
which 1 concluded must bo goral. Game throughout the hills w as 
Kcfirce, a inattei- not to be wondered at, inasmuch as every Chin 
had a gun of some soH, and in addition was always trapping and 
snaring. I was assured that the Goial heads hail been obtained 
ill the hills, but that now the animals wwe veiy scarce. I had 
no oppoitunity of verifying at this time the pi*esence of Goral in 
these hills, and any attempt to do so would have lieen a matter 
of considei-able risk owing to the most unfriendly attitude of the 
people. Many months later I happened to be in a Burmese 
village some hundreil miles distant, but on the confines of the 
South Chin Hills, and there discovered in a house the skull of a 
Gojral identical with those above mentioned. On enquiry from the 
Burmans I leanied that it had been obtained from some 0hinb6ks, 
another tribe of Chins near Loungsh6 in the Yaw country* As 

* Communicated by R. Ltphkkbe, F.Z.8. 

Page. ZooL. Soo. — 1905, Vol. II. No. XXII. 
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the Barmans dare not venture into Chin-land, they could afford 
no definite information beyond that the Chins had told them that 
there were several of these animals on a certain high mountain 
now known as Mount Victoria. Since then seveiul Qoml have 
})een shot there by policemen on outpost and others. 

During the season of 1896-97 I visited the Arakan Hill-tiacts, 
which are merely a southern continuation of the Chin Hills into 
the Akyab district of Arakan. Here again I came on a skull and 
a skin (the latter in a veiy l)ad state of preservation) of this Gk)ml. 
This animal, from the horns evidently a female, was sliot in the 
lulls at a place not very far distant, and local infonnants said that 
there were a fair number. Being unable to visit the place at 
that time, 1 told a friend of the ground, and asked him to find 
out if what I had heard was correct. He did so, and came 
across some six animals, of which he shot a couple. One of these, 
owing to the gi'ound, it was impossible to re(?over. I sent a skull 
for identification, and was informed tliat it was a Himalayan 
Goral. I was unacquainted with the Indian Goml, but fiom the 
descriptions in books I Wiis not quite satisfied that it was the 
same animal. Later on, while after Serow in the Shan range of 
hills to the east of the Inuwaddy, I was much surprised tignin 
to run across these animals. I was still more convinced that 
the bejist was not the same us the Indian Goral, so miudi so, 
that I asked a friend to shoot an Indian Goral and send me a 
head and akin, which he veiy kindly did. On comparison my 
suspicions were confirmed. I was then most desirous to pi‘ocure a 
specimen for the British Museum, but luck was against me, as it 
was a long time l)efore I mu across them again. 

The following are the chief chamcteristics of these Goral : - - 

General form-- Goat-like with sturdy limbs. Horns are 
])reseiit in iM^th sexes : those of the female are shoiter, thinner, 
and not so rough as thase of the male. They ai’C genemlly almost 
jttiiullel, /. e, only slightly divergent, and have a slightly backward 
curve. The coat is moderately long, close, and the hair rather 
(joarse ; there is generally a well-marked underfur. The mainmie 
are four in number. 

Geiieral colour — A dark, more or less mt-giey, with an 
admixture of longish, dark, rufous-tipped hairs running through 
the coat, but mostly on back and upper surface of body. In an 
old buck the back, haunches, and upper portions of sides were 
dark pepper-and-salt or grizzled gi*ey. In a young specimen the 
colour was generally lighter. There is no distinct dorsal stripe : 
in a young animal a very faint but distinct brownish line was 
tmceable, extending from the nape to the dock, and in the skin 
of a female also, when heJ<l in a good light, a. darker brownish 
median line could be (liscerned. The coloim fades gradually on 
the side to a dirty I'eddish white under the abdomen. The colour 
about the back of the neck is a lighter grey than that of the body, 
and the hair is longer. A distinct ci^t of longer hair of a 
blackish-bi*own colour extends from between horns to behind the 
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eai*s. The hair surrouiidiwg iiase of horn8 is also long and of a 
rufous tint. 

The face is ruddy brown, passing into grey on the cheeks, and 
to a fainter and almost whitish colour around the eyes and lips. 
The throat is a yellowish white. He haii* on the outer suii'ace of 
the ears is rufous ; whitish on the inner surface. The muffle is 
black in colour and naked. The tail is black or brownish black, 
and has a tuft of long hair of varying length. The colour of the 
iris is reddish brown. 

Ths Limbs : Fore legs . — Outer aspect a dark brown or yellowish 
ml to just above the knees, and this colour is continued on the 
t»osterior aspect of lower limb to hoofs. The antei’ior aspect from 
below the knees, or in some eases just above the knees, is a 
yellowish white. 

Hind legs , — Outer aspect of thigh brownish, the posterior aspect 
of the hocks dark brown, continuing dow'n posterior aspect of low’er 
limb. The anterior aspect below the hocks is a dirty white. 

Horna. — Shoi-t, black in colour, conical, irregularly ringed, 
especially at the base in males. The annular markings extend 
for about three quarters of the total length on the posterior aspect 
of the horn ; they appear to be iubbed off in front. The hoiiis 
are (‘lose, and in some (»»ses are almost parallel. Foi* the first 
inch or so from the base they are stiaight, then ctirved slightly 
Jimj^ards, and are slightly divergent towards the tips. 


eaaivrementa of llonia. 


Kight lioni 
Left horn 


iiiclich, iiirhcs. iiirbes. indies, indies. 
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DistribvMon . — So far as is at pi*esent known to me, in the 
locfilities noted, and at elevations above 3500 feet. These Goral 
lippear to be rather localised, and I should say are uncommon. It 
is reasonable to expect, however, that when a more intimate 
knowledge of the higher ranges is gained, the distribution of 
these animals may be found to be more extensive. 

These Goral, I believe, extend into Siam and are to be found in 
suitable places on the Siamese side of the Thaungyin River, and 
also occur, but are more scarce, iibout the hills at the headwaters 
of the Me- Ping. 

Habits . — As has been i-ecorded in the case of the Indian 
form, these Goral live in parties of four, six, or even a <lozen. 
They inhabit very steep ground and the more precipitous it is the 
l)etter they seem to like it. They are never to he found at any 
distance from rugged, roc*ky ground, even though there may be 
forest near by. The only time they may be found away from 
dangerous ground is during the early hoiu*s of the morning and 
late in the evening, when they graze on the grassy patches close 
by. No doubt when the sky h; overcast, as is the case during the 
rains, or in the cold weather when there is a heavy mist, they feed 
much later. Apparently they are inclined to remain always about 
any favourite locality. Their sight seems to be extraordinarily 
good, and tliey appear to rely more on this sense than on smell or 
hearing. The day is usually passed lying on inaccessible ledgtss 
of rock about })recipices. 

If a Goral is startled it jiimos makes a short sharp 

hissing or sneeziiu' , ,c*ry often repeated at short intemils. 
It m«v r- of itlarm or a call to its mates, for as sure as 

one calls, if there are any others alK)Ut (and this is generally the 
ciise), it is immediately answered. In Burma, at least, these Goats 
are not easily followed, unless hy expert ei*agsmen ; and in this 
category 1 do not include myself. 

Goral, when standing about these crags, afford fairly easy 
shots wdth high-velocity rifles, but the recovery of a carcase is, as 
a rule, by no means an easy matter. The shikaris and followers 
are generally anything but keen on a trip down one of these 
precipices, and 1 for one do not blame them. Though they may 
be adepts in woodcraft, they cannot be anything like the cragsmen 
(hill-shikaris) met with in the Himalayas. Goml-flesh is not at all 
Wl. From December till May is the best season to hunt these 
animals, and morning and evening is the best time to find tliem, 
as they are then grazing or lying down in places more accessible. 

I sent specimens of the skin &e. of this Goral to Mr. Lydekker, 
by whom the animal has been named after myself, Uroiragns 
evansL 

I have to thank Captains Blakeway and Woofl, R.E., and 
Mr. W. B. Tydd, of the Burma Civil Service, for their kindness in 
helping me in this matter. 

Kangoon, June, 1005. 
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4. On the Mammals of Crete. By Dorothea M. A. Bate*. 

[ lieceived iSeptemljer 6, 1906.] 


The following list of the wild mammals known to inhabit Crete 
is based on a small collection ma<ie in the island during a stay of 
four and a half months in the earlier pai*t of last year (1904) 
This includas only sixteen species, but it is quite possible that a 
species of Crocidura may have to be added to the number, for 
remains of a Shrew were found in more than one Pleistocene 
cave-deposit in the western part of the island, and it is not 
unlikely that it may yet survive. It is probable that a Roedeer 
still existed in the island during the earliest historical times. 
Four species seem to be here recorded for the first time fi'om this 
locality ; these ai*e Ehhiolophm ferrum-equinnm, R, hipposideroa^ 
Micromys aylvatims hayi^ and Aconiya dimidiatua viinom. 

In his work on Crete t published in 1869, M. V. Haulin gives 
a list of thirteen species, amongst which is inclu<le<l the Polecat as 
well as the Beech- Mai*ten and Wetisel ; however, no specdmens 
appear to have be>en obbiined, so that their (xjcun-ence may have 
lieen admitted on insufficii»nt evidence or as the result of some 
confusion with regard to the other members of the group. 
Admiral Bpratt J, in describing the countiy between Eremopoli 
and Palaikastro, mentions that Foxes occur there ; but this was 
doubtle.s,s a slip, for elsewhere (vol. ii. p. 157), in refemice to the 
sjifety of the flocks of sheep, he says that ** Crete has no wild 
animals but badger and weasels or martens.” Dr. Lorenz- 
Liburiiau has wi’itten at some length on the Wild Goat of Crete; 
and in 1903 Major Bairett- Hamilton described the Hare, and 
noticed the Badger and Beech- Marten, at the san\e time I'emark- 
ing on the ptileness of the s|)ecimens from this locality. The 
same may l>e said of the Cretan Hedgehog and Rabbit, but is not 
the wise with the Weasel and Spiny Mouse, which are both richly 
coloui'od forms. 

Crete has, in all probability, been isolated as an island for a 
considerable pcjriod, therefore it is not surprising to find that 
there are a number of localised forms amongst the Mammalia. 
Admiral Hpratt, whose valuable rese^uvhes were carried on in so 
many imrts of the Mediterianean, was of opinion § that Crete was 
connected in earlier times with Europe (including Asia Minor), 
and not with tlm north ccwist of Africa as tmdition would have 
us suppose ii. Suess^ would also seem to link this island luther 
with the northern than the southern boundaries of the Medi- 
terranean. The mammalian fauna, as well as the i*ecent land- 


I 


Communicated by Oldfield Thomas, F.Z.S. 

Oescription Pbysniue de Tile de Cr6te, 2 vols., l^ais, 1869. 

Timvols and ResearcbeH in Crete, 2 vols., London, 1806 (vol. i. p. 205). 
Op. cit. vol. ii, pp. 406-'10. 

Ibid, pp, 278-9. 

La Face de la TeiTe, vtd. ii. 713. 
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shells, of the island shows a decided prepondemnoe of European 
types ; the only suggestion of a Noi*th- African relationship being 
found in the Wild Cat and perhaps the Spiny Mouse. 

I should like to take this opportunity to express my thanks to 
Mr. Oldfield Thomas, who has again most courteously given me 
every facility for working out my collection in his department t)f 
the British Museum (Natural Histoiy), 


List of Species, 

1. Rhinolophits ferrum-equinum Schreb. 

In the latter pai*t of March three large Horseshoe Bats w’eve 
secured in a cave close to the sea, on the north-west coast of the 
island. 

2. Rhinolophits htpposideros Bechst. 

Only one specimen of this Bat was obtained, from a cave in the 
hills south of Khania. Neither this nor the above mentioned 
species appears to have l)een previously recorded fmm Crete. 

3. Myotis myotis (Bechst,). 

When visiting the extraordinary underground quarry known 
as the Irfibyrinth, near Haghia Dekka in the south of the island, 
one of the galleries was found to be tenanted by hundreds of 
Bats belonging to this species. Thej' were hanging fmm th(‘ 
roof in large clusters and became veiy noisy when appimehed. 
Four specimens were preserved^ and these appear to be somewhat 
smaller than examples from the Continent. These underground 
galleries have evidently been inhabited by this species of Bjvt for 
many hundreds of years ; their occurrence in the “ I^abyrinth 
was noticed by Tournefort as early as about 1700^. 

4. Miniopterus schreibersi (Natt.). 

Two examples of this species were also procured, and sev end 
others observed, in the so-called Labyrinth. These, however, 
occurred singly, and in galleries other than those occupied by 
Myotis myotis. 

5. ErINACEUS EUROPiEUS NESIOTES, SUl)Sp. 11. 

On comparing the tliree specimens obtained of the Cretan 
Hedgehog, these were found to differ from all the forms of 
E. europmus represented in the British Museum collection ; 
thei*efore this island race may be given subspecific rank. 

In external characters it seems to most closely resemble 
E. e. italicus Barr.-Ham. t, from which it may be distinguished 
by its slightly, smaller size, dingy appearance, and the lighter 

* See Rauliii, op. cit. vol. ii. p. 1033. 
t Anu. Mag. Hiat. ser. 7, voK v. April 1900, p. 364. 
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colour of the fur. In one specimen (No. this is almost pure 
white except on the face, hands, and feet. The spines are shortei* 
and more slender, whilst both the short and long hair of the under- 
parts is much scantier. 

The following measui*ements (in millims.) were taken in the 


flesh : — 


No. 9 ( cJ ) (type) 

No. 17 ($) 

No. 8 ( $ ) 


Head 
and bod 5 % 

Tail. 

Hind 

foot. 

Ear. 

Basal lengtl 
ofikulf. 

208 

29 

40 

29 

51-5 

• • • 

34 

37 

28-5 

48 

204 

. . . 

38 

26-5 

50-5 


The skull differs from that of E, e, iUdiciiSy and resembles that of 
E, e, roumanicm ilarr.-Ham.^ in having the frontal processes of 
the premaxillie squared posteriorly, and further these only extend 
backward for less than half the length of the nasals. 

In Crete, Hedgehogs are common in the low country, but were 
not met with in the hills. In captivity they wiW eat oats freely 
as well as a more natuml diet of eggs &c. 


(). FeLIS OCREATAt AGRIUSj, subsp. n. 

This species is the chief exception to the general European 
appearance of the mammalian fauna of the island, being unmis- 
takably African in type and belonging to the Felis ocreata group. 
The two specimens obteined were bought, at different times, in 
the bazaar at Khania, and therefore are unaccompanied by any 
measurements taken in the flesh, though they appear to have 
been large and robust. In one of these, No. 35, the type, which 
is in summer coat, the avemge length of fur on the b^k is about 
32 mm., while in the other, No. 36, evidently a winter specimen, 
the fur is much thicker and longer, averaging 45 mm. in length 
on the back, and there is at the same time a con*esponding 
difference in the intensity of the markings of the dorsal region. 

The Cretan race may be distinguished from specimens from 
Abyssinia, the type Iwality, and Egypt, by their much more 
distinctly marked stidpes, l)oth longitudinal and transverse, and 
by the greater numl>er of rings, or htilf-rings, on the tail, which 
is shoi-t. As Mr. de Winton has mentioned §, these markings of 
the dorsal region are more distinct in short.-coated specimens ; 
and on comparing them it is found that even the Zo^i^-haired 
Cretan skin is more strongly marked than FAor<-haired ones from 
Abyssinia and Egypt in the British Museum collection. The 
same holds good in the case of a short-haiied specimen from 
Machakos (B.M. 92.12.3.2.), which otherwise somewhat closely 
resembles the skin in winter pelage from Crete. It may also 
be mentioned that some specimens from Abyssinia* show a 

* Op. eit p. 866. 

t Fov use of tliiH Hpccific name see Mr. H. Schwann, **Oii Feli$ oereata and its 
Subspecies,” Ann. Mag. Nat, Hist. sor. 7, vol. xiii. June 1904i, pp. 421-2. 

t From dypfttt, a hunter. 

§ Zoology of Egypt (Anderson), London, 1902, p. 173. 
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tendency towards a sandy colouring ; this is e8j[)ecially noticeable 
in a skin from Zoulla (B.M. 69.10.24.9.), in which the trans- 
verse dorsal bars are much broken up, causing a somewhat 

spotty” appearance. 

In the specimens from Crete the pi*oximal portion of the fur is 
decidedly dark over almosfc the entire body ; this feature is hardly 
noticeable in those from Abyssinia, and is not so sti’ongly marked 
in the examples examined from Egypt. The increased richness 
in colour of the Cretan mce is no doubt chiefly due to climatic 
influences : a still fuither divergence in this particular direction 
is exemplified by the wild cat, o. sarda Lfitaste, from the more 
westerly island of Sardinia. 

Hybrids between o. agrius and the domestic cat of the island 
appear to be not uncommon, and this can easily be accounted for 
by the fact that formerly small villages were often totally deserted 
for a considerable time, or possibly entirely, during the insur- 
rections which occur so frequently in Crete, when the cats, as 
well as the villagers, are forced to take to a life in the hills. 
Hkina of these hybrids, which ai*e generally of large size like the 
true wild luce, may often be seen hanging up in the bazaai’S at 
Khania and Candia. 

F, 0 . agrius was recorded by Raulin* as F. calm. 

7. Mbles meles mediterraneus Barr.- Ham. t 

Only two immature specimens of this Badger were obtained ; 
these came from an earth in a ro(;ky mound, on the crown of 
which is 23eix;hed one of the se%^eral monasteries of the Lassethe 
Plain. 

The local name for the Badger is Arkalos” (npi:aXo$) ; it is 
plentiful in the island, and is killed in some numl^ers by the 
natives, the richer of whom use the skins for saddle-cloths and 
for making into purses <fec. 

8. Mustela foina bunitesJ, subsp. n. 

Five skins of the Cretan Beech-Marten were obtained, and 
have been carefully compai'ed with those of 3/. f, Istwolachma 
Blanf,, from Turkestan, with which two specimens from Crete, 
already in the British Museum collection, were formerly iden- 
tified §. How'ever, the examples from these two hxjalities are 
found to difiier consideiubly and to 1)6 easily distinguishable ; 
thei*efore it is proposed that the island fonn be known by the 
above-given subspecific name. 

In length and woolliness of coat M, f, hunites is intermediate 
between the typical M, foina and M, f leucoldchnea^ though iix 
general appeai*ance it most closely resembles the latter. From 
this it differs in its much duller and more uniform colouring, 

^ op. nt. vol. ii. p. 1033. 

t Awn. M^g. Nat. Hist. scr. 7, vol. iv. pp. 383-4. 

X From /3ov)^(r^s, a dweller on hills. 

§ Ann. Mag. Nat. Hist. ser. 7, vol. iv. Nov. 1899, p. 313. 
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which is paitly ctiused by the slighter contrast between the upper 
and under fur and by the lack of any gloss on the bi’own haus, 
particularly on the paws and tail. The tail is very much less 
bushy and the fur shorter, in one sj>ecimen having an average 
length on the back of 25-26 mm., while in a skin from Vernoe, 
Turkestan (B.M. 83.4.21.2.), it is about 43 min. The size an<l 
shape of the throat-patch seem to be even more variable in the 
Cretan race than it is in others ; in one example of the former 
(No. 31) it is represented by only a few white iiairs on either side 
of the throat close to the fore. legs. The following measurements 
of the type (No. 34) were taken in the flesh : - 

Head and body 403 mm., tail 255, hind foot 79, ear 39. The 
basal length of the skull is 75 mm., and the zygomatic breadth 
58 mm. 

It is perhaps worth noting tliat 3/./. hmiites also has much 
closer and shorter fur and a less bushy tail than the type of 
M,f, mediterrama Ban*.- Ham.*, from Andalucia, from which it 
further diflers in colour. 

The Beech- Maiten is common in the island, both in the low 
ground and in the hills, whei*e it is known to occur at Katharo, 
betw^een 3()0() and 4000 feet, though probably its range extends 
to a much greater height than this. It is killed in some numbei*s 
by the |)eijsants, who bring the skins to the larger port-towns on 
the noith coast, whence they are ex^wited, chiefly to Trieste. 

The Cret-ans call this Marten Zouridha (Coupt^a), by which 
name it is also knowm in the neighbouring island of Karpathost. 

9. PUTORIT’S XIVALIS GALINTIIIAS, .Sllbsp. U. 

Only two specimens, without skulls oi* measurements taken in 
the flesh, were obtained of this Weasel, which is of large size. 
These I have been unable to identify wdth any one of the several 
races of nhalis represented in the collection of the 

British Museum. Therefore it seems necessary to regard it as 
fi local fomi, which I propose to name after the mythological 
chavactei* changed into a- weasel by the Moeiw and llithyia* at 
the time of the birth of Hemkles J . 

It w'as somewhat unexjiected to find that, among all the material 
which I have been able to examine, this island race most closely 
i*esembles in general appetirance the type (the only specimen in 
the British Museum collection) of P, n, atlas Bari'.-Ham. §, from 
the Atlas Mounbiins, Morocco. Also there seems to be no ap- 
preciable difference in size between these two subspecies, which 
are amongst the largest of those belonging to the group of 
Weasels in which the colours of the upper and under surfaces 
are sharply divided. 

• Ann. AW. Nat. Hi«t. her. 7, vol. i. June 1898, p. 442. 

t “ Kart>atb<).s.'’ , Etude g<k»logique &c. Prof. C. de Stefan i,. Dr. C. I. Forsyth 
Major, ana W. Barbey. Lausanne, 1895, p. 70. 

1 Ibid. p. 65. 

I Ann. Mag, Nat. Hist. ser. 7, vol. xiii. April 1904, p. 323. 
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Considering the gimt distance by which the liabitats of these 
two forms are sepamted, and that a number of other races occupy 
the intervening and neighbouring countiies, tlie only plausible 
explanation of such a remarkable likeness seems to be that in this 
we have a striking case of similar characteristics independently 
acquired. This does not seem so improbable when it is remem- 
bered that among the Weasels variation acts only within very 
narrow limits ; the chief points in which differences occur being 
in size, in the line of separation between the two colours, and in 
the presence and amount of white on the upper surfaces of the 
paws. In connection with the Cretan form it may be suggested 
that its large size is, at any rate partly, due to prolonged isolation 
in a locality where food is plentiful and com})etition not keen, 
owing to the absence of Stoats in the island. 

/*. n, galhUhias may be distinguished from P, n, cUlas by its 
licher colouring and in ha ving onlj' a scarcely perceptible j)encil 
of darker hairs at the tip of the tail, which in one of the dried 
specimens measures 89 mm. exclusive of the terminal hairs. 
P. n, »ictdce Barr. -Ham.*, although differing from these species 
in size and colouring, agrees with them not only in the well- 
defined line of sejMiratiou of the colours along the flanks, but also 
in having white on the upper surfaces of the hind as well as the 
fore paws. 

The colour of the under side in one of the skins from Crete 
(No. 33, d*) is dirty white; while in the larger of the two (No. 15), 
the type, probably an old male, this colour is washed with bufftsli 
yellow. The “ white ’’ extends in a narrow line along the upper 
lips to the base of the nose. 

This Weasel is coiiiiiion and frequently abroad in the daytime, 
when it may lie seen running along the loosely- built stone dykes 
which are a noticeable feature of many paiiis of the country, 
being built for the purpose of rid<ling the ground of some of the 
overwhelming number of stones with which it is cittnbered. It 
probably feeds largely on the lizards of various kinds that 
abound in the island : one day in an olive-gi*ove at Phaefdios a 
weasel was seen to spring out of some thick undergrowth at the 
edge of a stream and seize a large green lizard {Lacerta viridis 
major Blgr.), which, on becoming aware of my presence, it 
hurriedly caiTied oil* in its mouth. 

It is known to the natives by different names in different parts 
of the island : in the west it is called “ Kalajannou,” in the east 
‘‘ Sinteknaria ” (aui'reKi'apia t), and in the Lassethe Mountains a 
modification of the former term which I neglected to make note 
of at the time. 

10. Mrs RATTUS Linn. 

This Rat is found in the jxirt-towns on the northern coa^t, but 

* Ann. Mttjc. Nat. Hist. »er. 7, vol. v. Jan. 1900, p. 46. 
t “ Ka\o<Tvvr€Kvapuij"* according to I>r. Forsyth Mgjor, op, cit, p. 63. 



MAMMALS OF CREl'B. 


321 


im,] 

no specimens were obtained in the country, although tops were 
frequently set for them in several localities. It is probably owing 
to the occurrence in considerable numbers of a weasel that this 
jut has not spread and increasefl in the interior of tiie island as it 
has already (lone in Cyprus. 

11. Mus MUSCULUS Linn. 

This species like the last does not, so far as I am aware, oceiii* 
beyond the limits of the larger towns. In connection with the 
i’estri<!ted range of this Mouse, it is interesting to note tliat a form 
of Mwromya sylvaiicus is abundant in the island. 

12. Micromvs sylvaticus hayi (Waterh.). 

Of all the subspecies of M, sylvaticus recognised by. Major 
BaiTett-Hamilton in his paper published in 1900*, the specimens 
from Crete seem to agree most closely with M, s. ftayi^ though they 
are, if anything, slightly smaller. In colouring they cannot l>e 
distinguished from the darker examples of a series from Cintra, 
Portugal, in the British Museum collection. None of the Cretan 
skins shows any sign of a band of colour acmss the white pf the 
throat. The following are the maximum and minimum measure- 
ments of the six specimens preseiwed ; - 

Head and body 80-88 mm., tail 86-89’5, hind foot 21-22, ear 
16 17 ; total length of skull 25-26. 

This Mouse, whkdi appears not to have been previously recordefl 
from Crete, is plentiful in the island and easily tiupi^ed. Two 
specimens, one of which (No. 11) is very dark, were caught not 
far from Khania in rocky ground close to some patches of culti - 
vated land ; the remaining four are from Katharo, a small valley 
in the Lassethe Mountains nearly 4000 feet above sea -level. 

13. Acomys dimidiatus MiNotst, subsp. n. 

The Cretan Spiny Mouse, a richly coloured form with fairly 
large ears and tail equalling or exceeding in length the head and 
body, is evidently closely allied to A, dim/idiatus. It may be dis 
tinguished from examples of this species in the British Museum 
eolle<?tion from the vicinity of Aden, and one (somewhat faded) 
from Sinai, the typical locality, by the very restricted area 
occupied by the spines, which are exceptionally fine and have an 
average length of about 10*5 mm. Further, these are pigmented 
for a greater distance from the tip (al)out 4’5 mm.), which gives 
the spinous region a more richly coloured appearance owing to 
the proximal and semi-transparent portions of the spines not 
showing on the surface. The colours of the upper and under 
surfaces do not intergrade, the line of separation along the flanks 
being veiy sharply defined. 

* Mm $ylmtiem aud its Allies,*’ P. Z. 8. 1900, p. 387. 

t “ Minous ** was employed by the early poets as equivalent to Cretan. 
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I'he following measurements (in millimetres) of the three speci- 
mens preserved were taken in the flesh : — 

Skull. 


Head 
and botly. 

No. 3($) 93 

m.n{d) 112 

No. 16(9, type I 
of subspecies.) J 


94 


Tail. 


113 


Hind foot. 

„ Extreme 
length. 

Eygomatic 

breadth. 

18-5 

19 30 

15 

19 

18 

15 

18 

19*5 ... 

15-5 


The thi* * * § ee specimens obtained were trapped in the samelocality — 
in rocky ground close to cultivated land between Khania and 
8nda, It was not known to any of the natives questioned on the 
subject. This discovery of an Acomys in Crete is iiiteivsting, 
being an extension, in a somewhat unexpected direction, of the 
recoixled i-ange of the genus. 


14. LePUS ElTROPiEUS CRETICUS BaiT.-Hani. 

This Hare was described in 1903 by Major Baivett- Hamilton**^ 
but 4is no measurements accompanied the four skins I’eceivetl by 
him, the followiog dimensions of a single examjde (a cJ ), taken 
in the flesh, may be of intei’est : — 

Head and body 514 mm., hind foot 123, ear 102. The Iwisal 
length of the skull is 71 mm. 

Hai'es are found all over the island, even near the smnmit of 
Mount Ida, wliich attains a height of over 8000 feet, where 
Admiral Spiutt mentions f having disturbed a number out of 
their “ forms” in the open snow. The sjiine author remarks that 
those seen on Mount Ida “ seemed to be a smaller species than 
the Hare of the lowlands.” Unfortunately no specimens were 
obtained from this locality, so that this obsei-vation still aw^aits 
confirmation. 

Of late a close season has been instituted in tlie island, and the 
Hare is among the number of species so protected, it was 
recor<led by Raulin t under the name of L, thnidtis. 

15. Orvctolagus cuNic\/Lrs cnosshts §, suljsii. n. 

This Rabbit is paler and decidedly more uniformly gi‘ey in 
coloui* than the typical form ; this lightness is pfiitly caused 
by the paleness of the reddish ai*eaon the back of the neck, wliicli 
more or less affects the gi’eater part of the dorsal region, ami 
further by the absence of a markedly dark ring between the 
smoky grey of the proximal portion of the hairs and the sub- 
terminal light band. 

In the one specimen preserved (a 9 )» which lived for some 
months in the Zoological Society's Gardens, the hind ptiws are 

* Ann. Maf?. Nat. Hist. ser. 7, vol. \i. Jan. 1003, p. 126. 

t Op. cit. vol. i. p. 13. 

t Op. cit. 

§ “ Cno8«ius ” was employed by the early poets As equivalent to Cretan 
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almost entirely white, and its dimensions, taken in the flesh, are 
as follows : — 

Head and body 341 min., tail 65, hind foot 82, ear 70 ; weight 
2 lbs. |oz. Theskiiirs greatest length 75 mm., basal len^h 57*5. 

It seems curious that this Rabbit does not occur on the main- 
land of Crete, and I have found no record of its having done so 
formerly. Raulin wrote* of it as being very plentiful in tlie 
small islands off the coast, and a man who brought me three from 
Dhia, off Candia, said that it is still found there in considei’abh* 
numbers. 

16 . Capra iBGAORus cretensis Lorenz-Liburnau t. 

The Cretan Wild Goat luus been knowm from very early times, 
and has doubtless accjuii'ed an added interest on account of the 
legend of Zeus’ upbringing on Mount Ida by the goat Amalthea. 
It is still found in the three main mountain masses of the island 
the Aspro Vouno, Mount Ida, and the Laasethe Mountains. One 
skin, that of a S, was forwarded to me in the spring of the 
present year (1905), it having been obtained during the winter 
in the Sphakia district. The horns indicate an animal of eight 
years old, and measure 605 mm. along the front curve, while the 
circumference at the base is 175 mm. The greatest length of 
horn given by Dr. J-iorenz-Libumau t for this subspecies is 81 cm. 
(810 mm.), this being in a seven- 3 ’ear old sj)ecimen preserved in 
the Vienna Museum. 


Noveml>er 28, 1905. 

Dr. Henrv Woodward, F.R.S., Vice-President, in the Chair. 

Mr. J. T. Cunningham, M.A., F.Z.8., exhibited some photo- 
gi*aphs of a Horse bearing structures that he interpreted as 
incipient horns, and made the following remarks : — 

The peculiaiity of the horse represented in these photogiaphs 
was described by Dr. G, W. Eustace, of Arundel, before the 
Linnejin Society in 1903. The hoi’se, the name of which is 

Domain,” w^as then in the stables of Mr. Alfred Day at ‘ The 
Hermitage’ near Arundel, and w'as still there when, b}" the 
kindness of Mr. Day, these photographs were taken for me in 
October last. A few other similai* cases have been recorded, but 
the pecUgree of Domain contains no individuals which are known 
to have possessed the* peculiarity, and it appears therefore to be 
a new vanation, not a result of reversion or heredity. 

Dr. Eustace’s paper was illustrated bj^ plaster casts of the fore- 
head of Domain wdiich are now in the Natural History Museum, 
and Dr. Ridewood has presented to the Museum the frontal 

* Op, cit. vol. i. p. 263. 

t * Die Wildaie.-yeii der Griechisclien Iu«elii &c./ 1889. 

X Op, cit, p. 24. 
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portion of the skull from another case whose history i« unknown. 
‘ Domain’ was stated tb be five years old in 1903, so that he was 
.seven yeai*s of age when the photographs were taken. 

The horns ai’e alwut | inch in length, the left slightly larger 
than the right. There can he no doubt tliat they are outgrowths 
of the frontal }>one. They are covered by normal skin and hair. 


Mr. Flunk Slade, F.Z.S., showed three photographs of the 
Sea- Anemone {Auemonia sidcata)^ which had been taken from 
life in the Horniman Museum at Foi*est Hill, in the process of 
<li vision. The fiM photograph showed the Anemone at rest after 
having made the initial tear in the body- wall. The second showed 
the animal, two days later, straining to incimse the tear, whilst 
the third, taken after an inteival of sixteen days, showed the 
4li vision completed. 

Mr. Douglas English exhibited and made remarks upiin a 
living albino Field- Vole {Microtiis agrestis) wliich had been 
captured last July in Wales. 


Mr. G. A. Boulenger, F.R.S., exhibited a living Lizard, Lacerta 
muralis, from Brozzi, province Florence, wliich he had received 
from Dr. A. Banchi, through the mediation of Dr. J. de Bedriaga, 
(jfM.Z.S. The lizard belonged to the typical fonn of the Wall- 
Lizard, but was remarkable for its black colointion, above and 
below. Melauistic forms of the Wall- Lizard were well known on 
small islands in the MediteiTanean, but, so far as Mr. Boulenger 
was aware, no black {specimen had ever been recorded from the 
mainland. The scales across the body numbered 58 and the 
lamellar scales under the foui’th toe 25 in the spei^iinen exhibited ; 
these two numbers being sufficient to distinguish the Brozzi 
lizard from the melauistic insulars previously described. 


Oapt. Albert Pam, F.Z.8., made some remarks on a living 
specimen of the Violet-cheeked Humming-bird (Petasophora 
iolota) which he had recently brought home from Venezuela and 
presented to the Society’s Menagerie. He also gave a geneml 
jiccount of the habits of these biids, as observed by him, in a wild 
and captive state, and notes on their management and feeding 
while in confinement. 


Mr. W. R. Ogilvie-Grant, F.Z.S., sent for exhibition a naAied 
set of the Birds collected in Japan by Mr. M. P. Anderaon in 
connection with the Duke of Bedford’s Exploration in Etistern 
Asia. No new species were disco vei’ed, but seveml of the spe- 
cimens were of special interest as illustrating stages of plumage 
not represented in the British Museum. 
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The following pai)erg were read : — 

1. dolour Evolution in Quereza Monkeys. 

By R. Lydrkker. 

[Received Novemliev 7, 1&05.] 

(Text-figiii'es 54-58.) 

An interesting example of the progressive evolution of 
specialiserl features in colouring (if we may thus term com- 
binations of black and white) is afforded by the black and black' 
and- white African long-haired monkeys included in the genus 
(JohhtiBi and which may l)e collectively designated Guerezas, 
although the name ‘‘ guereza ” refers properly only to the north- 
east Afritan representative of the group. 

Beginning at one end of the seiies, we have the Black Guereza 
{('oloiivs 8atanm\ of West Africa, which, as shown in text-fig. 54, 

Text fig. 54. 



Hlaclr (inerentR {Colohns saiaaas), 

is wholly black with tufts of long hair on each side of the 
face and throtit, a pointed crest on the ci*own of the head, and 
the long tail short-haired fram base to tip. Following on this we 
may take a variety of the Mantletl Guereza from East Central 
Africa which I have recently desciihed as Colohus pMiatus eottoniy 
in which the face-tufts, chin, and nari*ow pendent tufts of long 
hair on^the shouldei's are white, while the terminal half of the 
tail is grey with a white tip, which shows a slight tendency to 
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expand into a brush. A further development is exhibited by the 
typical form of Colohm palUaim (text-ng. 55), fiom British Eaist 
Africa and the neighbouring districts, in which the two lateral 
white face- tufts are connected by a white band across the brow, 
while the shoulder-tufts are of considerably larger size, a small 
whitish patch beneath the tail occupies the perineal region, and 
the tail has its terminal third whitish, the ihiddle thii’d grey, and 
the remainder blf\ck. A nearly allied type is found in the form 
of the Mountain Guereza {C. rxumvzorii), of the Ruwenzori dis- 
trict, in which the white }3erineal jmtch has assumed much lai-ger 
proportions, although the extreme tip of the tail is alone gi'eyish ; 
the latter feature placing the species, so far as the colouring of 
this appendage is concerned, next to the Black Guereza. 

Text -fig. 55. • 



MautU'd C«uert>za {Colobvtt pallia (as). 


From the three foi-egoing black-and-white forms there is an easy 
transition to Sliai*pe*s Gueieza- (0. sharpei), of Nyostiland, iii which, 
as shown in text-fig. 66, p. 327, the wliite brow-band, face-, throat-, 
and shoulder-tufts have become very long and pronounced, the 
hairs of the last hanging down the outei* side of the fore-limbs. 
Moreover, the white terminal third of the tail has developed a dis- 
tinct tuft, not dissimilar in relative size and form to that of a 
lion^s tail. A step still further in advance is taken by the typical 
Guereza (C^ guereza) of Abyssinia and North-east Africa generally. 
In this handsome monkey the white shoulder- tufts extend back- 
wards to form a long mantle, falling down each side of the body 
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Text-fig. 66. 



Sharpe’s Gnereza (Colohut $katpei). 

Text-fig. 67. 



Wliite- tailed Onereaa {Colobut eawtatut). 

Peoc. Zool. Soc.— 1906, Vol. II. No. XXIII. 


23 



328 mt. lu i4T3>^i3qwN^^ HOHKmrs. 

laid miiting m the Icweir part of the back. ooUnination of 
this type ot coloration is formed by the White-tailed Guereaa 
{0, aimaatua^ or aVboecmdatm as it ought to have been called) of 
the Kilimanjaro district and other parts of Eastern Afii^. Here, 
as we see from teact-fig. 67, the Imutiful pendent white mantle 
has become still longer, and the tail, whidb is wholly white except 
for a very small length at the root, is clothed with long pendent hair 
comparable to the flag of a setter ; the cheek- and throat-tufts, 
however, have been completely lost, so that the head is wholly 
short-haired, with the face and throat white. 

The diflference between the species last-named and the Black 
Ouereza in the matter of colouring is enormous, and yet the 
tiunsition from the one to the other in this respect is almost 
complete. In the case of the white-tailed species the excessive 

Text-fig. 68. 



Whita-thigbed Guereza (Cololitt veIlero$u8)» 

length of the white hair forming the mantle and the tail-fringe 
appears to have been evolved in order to render the creature as in- 
conspicuous as possible amid the long pendent greyish- white lichens 
which clothe the branches of the tr^ of an East African forest. 
The evolution of such a type is, of course, easy to comprehend ; 
but, as in so many other cases, the diiiiculty comes in with regard 
to the purpose of the coloration in the intermediate types con- 
necting this species with the Black Ouereza. What*purpose do 
these incipient attempts at the development of a pied coat serve ? 

The line of evolution culminating in the white-tailed species by 
no means, however, brings us to the end of the modifications in the 
colour and local development of the hair in this group of monkeys, 
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for the West African White-thighed Guereza {C, vellerostis)^ text- 
fig. 68, appears to exhibit a kind of i-etiDgrade development in 
these respects. The body, for instance, has entirely lost the mantle 
of long white hair and the tail its white “ flag,” while the white of 
the perineal patch h»is spread on to the hinder and outer sides of 
the thighs. In this case we find, indeed, a practical reversion to 
the type of the Black Guereza, with the exception that the band 
on the forehead, the sides of the face and throat, the thighs, and 
almost the whole of the tail have become wdiite, while the long 
hair has entirely disappeare<l from the face. 

Tliat the colouring and special development of the long hair in 
the White-biiled Guereza form a protective modification, there 
seems to be little doubt. Whether, however, the colour-phases 
and hair-growth in the other forms are of a protective nature, oi* 
are mei*ely due to what is commonly called sexual selection, must 
be left foi* those to decide who have the opportunity of seeing 
these beautiful monkeys in their native haunts. 

2. The White-maned Serow. By R. Lydekkkh. 

[Received November 11, 1906. j 
(Plate VIII.*) 

In 1888 the very appropriate name of Nemorhmdm argyrochmtes 
was bestowed by the llev. P^re Heudet on a large and strikingly 
coloured species of Serow’ inhabiting the mountains of Cential 
(J)iina in the neighbourhood of Che-kiang in the Upper Yang-tse- 
kiang district. Later, a fuller notice, with a figure of tlie skull, 
was given by the same writer J; while in 1890 Dr. A. Henry § 
^•ontributed a note on skins of the species which had come under 
his notice while in China. Hitherto, how^ever, so far as 1 am 
aware, no coloured figure of the entire animal has appeared ; 
and since the colouring is of a very remarkable and striking type, 
somewdiat difierent from that of the ordinary iSerow', I think the 
opportunity ought to be taken of remedying this deficiency. 

This op[)()i'tunity has been afforded by the recent addition to 
the Collection of the British (Natuml History) Museum of a 
mounted male specimen of this Serow and of the Tibetan Takiii 
{Jiadorcas taxicolor tihetana). They were ac(juired by Rowland 
Ward, Ltd., from a French dealer, by whom they wei'e stated to 
have come from Tibet; but I .should think that Sze-chiien, or 
thereabouts, is more probably tlieir place of origin, unless, indeed, 
the Serow^ was procured still faHher east. The two are, I believe, 
the first representatives of their respective kinds ever received in 
England, and it is quite probable that in the case of the Serow 
this statement may be extended to European museums in general. 

• For explanation of the Plato, see p. 331. 
t M^m. Hist. Nat. Emp. Chinois, vol. ii. p. 4, note (1888). 
t T. e. p. 228, pi. xxxi. (1890). 

§ Proc. Zool. Soc. London, 1890, p. 93. 
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In his note of 1800, Dr. Henry described the White-maned 
9erow as being as tall as a cow, and employed by the natives of 
Central China for riding and as a beast of burden. Tliis, 1 think, 
is somewhat exaggerating matters (unless a very small breed of 
cattle is referred to), and a good-sized donkey would seem to be a 
better standard of comparison. Although, from the circumstance 
that the skull still retains the last two premolars, and therefore 
indicates an animal not yet fully mature, it is possible that the 
specimen in the Museum does not quite represent the full height 
attained by the species, yet it certainly cannot fall very short of 
tliis, and, as mounted, the skin indicates an animal only alxiut 
three inches taller than the ordinary^ Himalayan or (as it may 
well be called) Black-maned Serow. 

The general build and type of coloration approximate to those 
of the last-named animal, although in two i*espects there are 
marked peculiarities in the matter of colouring. The horns are 
small and very thickly ringed for more than half their length, 
differing, I think, in these respects to some extent from those of 
the Himalayan animal, although, on tmeount of the immaturity 
of the Museum speeinfen. I cannot be confident on these points. 
The ears certainly appear to be larger, but here again it is difii(*ult 
to say that there may not ha\e l>een slirinkage in the mounting 
of the Himalayan specimens. 

The general colour of the upper- pirts is mingled black and 
white, but the face and outer surface of the ears are blackish 
brown, with an admixture of chestnut liaii's on tin* upper pa it of 
the forehead and the sides of the uppei lips. The in.sides of the 
ears and part of the muzzle are white, but the wliite ar(*a on tlie 
latter is of much smaller extent than in the Himalayan species, 
being confined to the margins of the upper lips, although wider 
on the lower lips, whence it extends as a streak on the sides f>f the 
jaws. A large patch on the throat, another on the chest, and 
the whole mane are dirty white. On the other hand, the lowt‘r 
poii)ion of the buttocks, the whole hind liml) (except a light 
streak inside), and the middle third of the tail ai e bright mahogany 
or ferruginous red. The forelegs from the knees downwards, 
and to some extent on their inner and outer sides aliove the 
latter, are of a lighter and more che.stnut-red. 

The upward extension of tlie red of the legs and its deeper tone 
are features of tliis species as contrasted with the Himalayan and 
Sumatran Screws, which aie best regarded as varieties of one 
species, the latter distinguished by the legs being chestnut in place 
of wholly wliite. It appears, however, that in some cases the 
Sumatran Seitiw ha.s the mane white, as in the present animal. 

The prevalence of bright red, reddish yellow, and } ellow in the 
colouring of mammals of the West Tibetan province, as exemplified 
by Ehinopithecifa rooreUance, Bvdorcaa taxicolor tihetmia, and the 
present species, is very remarkable, and stands in need of 
explanation. 

T^he skull belonging to the same individual as the skin is in a 
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somewhat damaged condition, having a large portion of the 
paiieto-frontal region cut away, and also lacking the nasal and 
premaxillary bones ; it still, however, serves as a basis of com- 
parison between the present species and iT. hnhalinus. The third 
and foui*th milk-molars are still retained, the second premolar is 
just piercing the gum, and the third molar has its summits 
slightly abmded by wear. Tlie animal may therefore be con- 
sidered to have been sub-adult at the time of its death, and may 
perhaps have not quite attained its full stature. 

As it is, the skull is fully as large as that of an aged individual 
of iV. huhalinm, but ai)peaT*s to have been of a relatively broader, 
deeper, and shorter type, although from its imperfection I cannot 
be sure on all these points. The palate is, however, evidently 
wider, the interval between the bases of the second molar being 
about a cjuarter of an inch more than in the Himalayan species. 
The basioccipita l and basisphenoidal rostrum is also markedly wider 
and more tapering, with less prominence of the antei*ior tubercles 
for muscular attachment, which are, however, much larger. 

Perhaps the most important distinctive featuie of the skull of 
tlie white-maned species is the much gi'eater backward extent of 
the nasals on to the frontjd region, in consequence of which the 
fronto-nasjd suture is situated only a short distance in front of the 
verticfd lino formed by the anterior border of the orbit, instead 
of very considerably in advance of the same. The pit for the 
fa(*e-gland also occupies nearly the whole extent of the lachrymal 
hone, instead of leaving a large flat surface along the upper 
border of the same. The pslatine bones likewise extend much 
further forward on the palate, so that the palato- maxillary 
foramina aT*e situated on the line of the hinder lobe of the first 
molar instead of opposite the cleft between the two lobes of the 
fiecond tooth of the same series. 

KXPLANATION OP PLATE VIII. 

Thi‘ White-iuaned Sm)W {Nemorh^diis arffi/rorhates), from the specimen 
in the llritish Museum. 


The Duke of Bedford’s Zoological Exploration in Eastern 
Asia. — I. List of Mumnuils obtained by Mr. M. P. 
Anderson in Japan. By Olopikli) Thomas, F.B.S/ 

[ Received Octol>er 9, 1906.J 

(Plate IX.t) 

As 1 announced at the last Meeting of the Society, our President, 
His Grace the Duke of Bedford, K.G., has consented, in order to 

* [The complete account of the new species desenbed in this communication 
appears here; but as the names and preliminary diagnoses were published in the 
* Abstract,* such species are distinguished here by the name being underlined. — 
Editor.] 

t For explanation of the Plate, see p. 363. ^ 
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further the cause of zoologiciil exploration, to hear the cost of a 
collector working s}'stenuitically through the islands of the Far 
East, and I now have to give an account of the Mammals obtained 
by that collector — Mr. Malcolm P. Anderson — ^in Japan, where 
he has begun his labours. 

The selection of Japan for tlie fii*st field of Mr. Anderson’s work 
was almost a necessity, for practiciilly nothing has been done 
with regard to the Mammalogy of that country since the time 
of Siebold and Burger, whose collections resulted in Temminck’s 
great work of 1842 45, while authentic modern s])eciinens of the 
species then described were necessary before any further progi*ess 
could be made. It is true that, by the liberality of the Leyden 
Museum, typical specimens of most of Temminck’s species were 
distributed to many European museums, our own National Museum 
receiving a very complete set, but these specimens, 00 to 70 years 
old, are all naturally much deteriorated by exposure to light, 
while sciircely any of tliern have any more exact locality I’ecorded 
than Japan.” 

Under these circumstances no words can express the value of 
the fine series of specimens obtained by Mr. Anderson, who has 
proved himself a most successful collector, and one well able to do 
full jirstice to the liberality of our- President. The specimens, 
wdricb are of all classes, after being exhibited before the Society, 
are to be ti-ansferred by His Gr-ace to our National Museum, 
where they will be most gratefully appreciated. 

Mr. Anderson landed at Yokohama in July 1904, and begair 
collecting at once irr Hondo (Centr*»d and North), and made two 
trips to Hokkaido in September and November. 

Later he went to the two large southern islands, Shikoku in 
March 1905, and Kiusliiu in April and May, the specimens fr*om 
this latter being particularly valuable, as the Dutch Factor}', fr-om 
which the Leyden Museum obtaiired its materials, was situated at 
Nagasaki, at the south-eastern corner of the island. 

Lastly, Mr. Anderson visited the Oki group of islands, to the 
nortli of Southern Hondo, and I’aneg-ashima , south of Kiusbiu, 
while his brother, Mr. Robert Anderson, went to Yakushima, 
still further south. The specimens from these separate island 
collections 1 have included in an Appendix to the paper. 

In all, the mammals referred to in the present communication 
number about 600 examples, Ijelonging to 50 species and sub- 
species, Of these I have found it necmsary to give new' names 
to twelve, besides describing one new Shi-ow discovered by 
Mr. Hawker in 1903, The fine new Marten, Almtela melampus 
hedfordi^ now figured, but described last session, is also to be 
credited to Mr. Andei-son’s collection. 

As yet 1 am chary of making any general conclusions about 
the mammal-fauna of Japan. It is, however, evident from this 
collection that thei-e is little faunistic difference between Shikoku, 
Kiushiu, and the main southern portion of Hondo, but that a 
number of sj^ecies do not extend into the north of Hondo, where 



MAMMALS FROM JAPAN. 


33a 


1905. 1 


such species as occur are sometimes subspecifically different from 
those of the south. Hokkaido, of course, is very different from 
Hondo, and the occurrence tliere of such typically J apanese species 
as Micromya speciosus and geisha is somewhat unexpected ; possibly 
they are comparatively recent introductions, even though in each 
case subspecifically separable from their Hondo relatives. 

The following is a list of the species obtained in each of the 
four islands referred to : 


Hokkaido : 

Scitirus vidgaris orieiHis. 

Mils n orreg ic us. 

Micronij/s speciosus aimi, geisha hokkaidi, 
Kvotomys mikado, hedfordim, 

Lepus timidus ainv. 

Hondo ; 

PipistrelliLS ahramus. 

Sorex shhtto, hawkeri. 

Crocidara dsi-nezumi rhisai. 

Ch miarrogale platycephala, 

Mogera wogura. 

Urotrichus talpoides pilirostris, 

( kirns hodophylax, 

Xyctereaies riverrin us. 

Musiela rnelarnpus hedfordi. 

PutoriuH itatsi. 

Peta arista le acogenys. 

Sciuropteras mornouga amygdali. 
iSciurns lis. 

Mas taaezarrn, inolosshnis. 

Micronrys speciosus, geisha. 

M icrot us moritehelli. 

Erotoniys ( (h'oseotriys) audet'soni. 

„ (Phaidomys) sniithii. 

Lepus brachyurus. 

Sus leucomystax. 

Neinorhcedus crisp us. 

Cerinis sika. 

Shikoku : 

Macacas fuscatus. 

Crocidara dsi-nezumi. 

Mogera wogura kohece* 

Urotrichus talpoides. 

Putorius itatsi. 

Meles anaknma. 

Micrornys speciosus, geisha, minutus japonicus. 
Evotomys (Phaulomys) smithH. 

Lepus brachyurus. 
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Kiushiu : 

Rhinolophti/S ferrum-equinum nippon» 

Myotis macrodaciylm, nmtiereri hombimis, 

Miniopterus schreihersi japoniw, 

Crofyidura ccerulea^ dai-nezumL 
Uroty^lchns talpoides. 

Mustela melwiapus, 

Putorius itatsL 
Mdes miakima, 

Petanrisia le/mogenys. 

Micromys speciosus^ geisha^ mhiutm japonUm^. 
Microtm wontehelli, 

Evotomys (PhaulomysJ srnithii, 

Lepus hrachyurus. 

In order to focus so fai* as possible the existing information 
about the mammals of Japan, I have prepared tlxe following 
resume of the liteiature, which, apart from Temminck’s fine work, 
is of a very fragmentary character, 

1824. Siebold, G. T. de. Spicilegia Faun. Japon., in Dissertatio 
Hist. Nat. Japon. p. 13. 

Description of ^^Myoxus lineatiis " — a Tamias^ from Hokkaido. 

1842-45, Temminck, 0. J. Mammalia of P. F. de Siebold’s 
^ Fauna Japoiiica,’ pp. 1-60, pis. i.-xxx. 

A complete account of the Fauna, as known from the col- 
lections sent by Messrs. Hiebold, Burger, and other Dutch 
naturalists to the Leyden Museum. 

One of the finest and most complete fnunistic works ever 
published. Up to 1904, that is, for more than sixty years, the 
only valid species added to those contained in it were Microtvs 
montehelli M.-Edw., Murina hilgendorji Peters, and Talpa 
niizura Giinth. 

The following species are first described in this great work : — 
Macacvs fuscatus (under the name of Inuus spedosus), Pteropus 
dasymaUus, Rhinolophus nlppon and conmUis, Pterygistes 
molossusy Myotis macrodactyVm^ Pipistrellus ahramus and 
akakomidi^ Talpa tcogura^ (Jrotrichvs talpoides, Oivtmrrogale 
platycepkcda, Crocidura dsi-nezumi and umbriva, Meles ana- 
kwma, Mustela melampus and hrachyura, Putorius itatsi, 
Nyctereutes viverrinus, Lepus hrachyurtis, Sciurus Us, Pteromys 
leucogenys, Scinropteriis momonga, Mus erythronotus, argentevs, 
molossinus, tanezumi, and spedosus, Olirulus japonicus, Census 
sika, Nemorhasdus crispus, and Sus leucomystax, 

1857. Schlegel, H. 

Ursus japonicus, sp. n. Handl. Beoefening der Dierkunde, 
i. p. 42 ; Sclater, P. Z. S. 1862, p. 261 ; Uiinther, P. Z, S. 1880, 
p. 442. 

The U. torquatm of the ‘ Fauna Japonica.’ 
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1862. Gray, J. E. 

Leopardua japonemist sp. n. P. Z. S. 1862, p. 262, pi. xxxiii. 
Based on a tanned Leopard-skin without exact locality. 

1865. Gray, J. E. 

Maries japonim^ sp. n. P. Z. S. 1865, p. 104; Cat. Cam. 
B.M. p. 82 (1869). 

No doubt the summer form of Mustela imlampm. 

1867. Gray, J. E. 

Latronectes whitehyi^ g. & sp. nov. P. Z. 8. 1867, p, 181; 
Cat. Cam. B.M. p. 107 (1869). 

Based on young specimens of the Japanese Otter. 

1868. Gmy, J. E. 

Vulpes japonicusy sp. n. P. Z. 8. 1868, p. 517; Cat. Cam. 
B.M. p. 204 (1869). 

“ Japan.” 

1874. Milne-EdwaixisjA. Rechei*ches Mammif6res. Texte, p. 285. 
Description of Microins rnontehelliy from Fusi-yama. 

1875. Von Martens, E. Die Preussische Expedition nach Ost- 

Asien. Zoologische Abtheilung. I. Pt. 1, pp. 75 & 362. 
Genenil account of Japanese mammal-fauna, and list of 
specdes obtained. (Determinations by W. Petal’s.) 

1875. Rein, J. J. Notizen iiber die Verbreitung einiger Sauge- 
thiere aiif Nippon, Zool. Gart. xvi. 1875, p. 55. 

Notes on habits, native names, and distribution of thirteen of 
the better-known species. In the stime author’s ‘Japan,’ 1881, 
i. p. 201 , these notes are incorporated in a genenil popular account 
of the fauna, 

1880. Giinther, A. Notes on some Japanese Mammalia. P. Z. 8. 
1880, p. 440. 

Notes on Uroirichns talpoides(yfiWi description of Neurotrichns 
g. n. for the American U, glhbsl), Talpa mizura, sp. n., Ursm 
arctosy IJ, japonicus, and Calorhinus urs intis. 

The new Mole, 2'alpa mizuray has not since been obtained. 
Tt is closely allied to the European T, europcea, 

1880, Peters, W. Ueber die von Hrn. Dr. F. Hilgendorf in 
Japan gesammelten Chiropteren. MB, Ak. Berl, 1880, 
p. 23. 

Records of 7 species, and description of Murina hilgendorji 
from Yedo, near Tokyo, 

1880. Thomas, 0. On the Myoxus elegans of Temminck. P, Z. 8. 
1880, p, 40. 

8ee below, under Glirulus japonicm. 
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1882. Doederlein, L. Ueber einige Japanische Saugethiere, MT. 
Deutsch. Ges. Ostasiens, vol. iii. Heft 25, p. 210. 

(1) Existence of Fox in Shikoku. (2) A Changing Hare 
(“ Lepus variabilis^^) in Japan. (3) On a small musky-smelling 
rodent (more likely a Shrew). 

1886. True, F. W. Description of a new genus and species of 
Mole {Dymscodmi pilirostris) fi-om Japan. Pr. TJ.S. Nat. 
Mus. 1886, p. 97. 

From Yenoshima, near Tokyo. 

This Mole is probably an immature Urotrichus talpoides. 
1900. Barrett-Hamilton, G. E. H. 

Lepus timidus ainu, subsp. n. P. Z. S. 1900, p. 90. 

From Hokkaido. 

1904. Sasaki, C. A new Field-Mouse in Japan. Bull. Coll. 
Agile. Tokyo, vi. p. 51. 

Description of Arvicola hatmiedzuini MicroUis inontehelli)^ 
from Tokyo. 

1904. Beard, J. C. 

Nyctereutes alhus, sp. n. Scientific Americjin, 1904, p. 237. 
B^ed on a white specimen in the New York Zoological Park, 
said to be fimi Hokkaido. 

1905. Thomas, 0. On some new Japanese Mammals presented to 

the British Museum by Mr. R. Gordon Smith. Ann. & 
Mag. N. H. (7) xvi. p. 487. 

Descriptions of Mogera wogura kohece, Petaurista leucogenys 
nikkonis, oreas, and tosce^ Micromys geisha, and Evotomys 
{Phauloniys, subg. n.) smithii. 

1905. Thomas, 0. Exhibition of Mammals from Japan. Abstr. 
P.Z. S. 1905, p. 9 ; P. Z. S. 1905, ii. p. 183. 

Description of Mnstela melampus bedfordi. 

1. Macacus fuscatus Bly. 

Macacus fuscatus Bly. J. A. S. B. xliv. extra number, p. 6 (1875). 
6 . 304. J . 303, 323. Jinrio, Tokushima Ken, Shikoku. 
500'. 

This is the Jnuus speciosus of the ‘ Fauna Japonica,' nec F. Cuv. 
“ Numbers of monkeys live in the forest surrounding certain 
large temples at a distance from Jinrio. I did not see them, but 
sent my servant in seai*ch of them, and through him secured these 
specimens. They are considered difficult to hunt, for they hide 
themselves very effectually in the high Cryptomeria trees. It is 
said that with the help of a dog they can easily be shot, as the 
monkey pays little heed to the man and his whole attention is 
absorbed in exhibiting his anger towards the bai*king dog. The 
flesh is commonly eaten by the natives, but on trying it I did not 
like it.”— if. P. A, 
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2. Rhinolophus fbrrum-equinum NIPPON Temni. 

cJ . 485. Taiio, Miyasaki Ken, Kiushiu. 

3. PiPISTRELLUS ABRAMUS Teilim. 

(S . 6. Takayu, near Yonezawa, Uzeu, N. Central Hondo. 

Dr. Jentink* has shown that Temminck^s Ve82'>ertilio akokomuV 
is the same species as his F. ahramns. The type locality of both 
is Nagasaki, Kiushiu. 

Caught, with the two succeeding species, in caves near the 
village.’'— Jf. 7^. A, 

4. Myotis (Leuconoe) macrodaotylus Temm, 

d*. 490, 500. $. 493, 494, 515, 516, 517. Tano, Miyasaki 

Ken, Kiushiu. 500'. 

Dimensions of an adult male : — 

Forearm 36 mm. 

Head and body 44 ; tail 35 ; ear 14*5. 

These specimens agree absolutely with Temminck’s description, 
and there can be no (loubt that they belong to his species, in spites 
of Peters’s assertion t that macrodactyhis resembled very closely 
the European 3/. cajxiccinii, to which these examples bear no 
resemblance whatever. Indeed, so great is the discrepancy, that T 
am tempted to suppose that Peters did not really see the specimens 
described by Teinminek at all. M, macrodaotylus in fact is more 
closely allied to M, danhentoni, 

5. Mvotis nattereri bombinus, subsp. n. 

$ . 486, 487, 488, 489, 492. Tano, Miyasaki Ken, Kiushiu. 
500'. 

Similai* in essential respects to the European 3/. nattereri, which 
it evidently represents in Japan. But the ear appears to be rather 
longer (judging from skins only), the tragus narrower and more 
boldly curved outwards, the skull is more abruptly and considerably 
inflated in the frontal region, and the colour is not quite the same. 

In ti’ue 3/. nattereri the colour is paler and more unifor*m than 
in the othca- small European species of Myotis, this being apparently 
due to the fact that the pale brown ends to the hairs are longer 
and therefore hide the blackish-grey of their bases. In homhinm, 
however, the coloration is more normal, a darker variegated brown, 
the blackish-grey bases of the hairs showing through. In a 
similar way below, the light ends to the hairs are shoHer and less 
prominently white. 

Dimensions of the type : — 

Forearm 40 mm. 

Head and body 52 ; tail 44 ; ear 17. 

♦ Notes Leyd. Mus. ii. p. 87 (1879). 

t MB. Ak. Borl. 1866, p. 681. Dobson, on this statement, actually synonymised 
macrodactylus with capaccinii. 
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Skull — greatest length 15*5 ; basal length in middle line 11*8 ; 
front of canine to back of m® 5*9. 

Type, Old female. B. M. Ko. 6.1.4.14. Original number 487. 
Collected 30 April, 1905. 

It is a matter of interest to find in the Far East this repre- 
sentative of M, nattereri^ which has hitherto only been known from 
Europe. It is probable, also, that Mr. Miller’s M, thysanodee is 
the corresponding Bat in the N. American fauna. 

6. MiNIOPTERUS SCHREIBERSI JAPONIiE, subsp. n. 

501,502,503,505,510,511,512,513,514. ?. 495, 496, 497, 
504, 507, 508, 518, 519, 520, 521. And two in alcohol. Tano, 
Miyasaki Ken, Kiushiu. Alt. 500 feet. 

Size rather large, uniformly larger than in the Liu-Kiu form, 
M.f ^l8c^bs Bonh.* 

Colour of back between “ seal-brown ” and dark “ Prout’s 
brown ” ; head and nape luther greyer, though the difference 
is perhaps due rather to the ends of the hairs being more glossy 
and so catching the light, than to any essential difference in colour. 
Under surface like the head. 

Dimensions of the type : — 

Forearm 47 mm. (range fi*om 46 to 48). 

Head and body 57; tail 53; ear 12. 

Skull — grejitest length 16, median basal length 12; front of 
canine to back of m® 6*4. 

I'ype. Adult male. B.M. No. 6.1.4.22. Original number 512. 
Collected 3 May, 1905. 

As was to be expected, the Japanese Minwpterue is clearly 
difterent from the pale Eui'opean one, noi* does any form quite 
agreeing with it appear to have been described. Bonhote’s 
M, fuscus ivom the Liu-Kiu Is. is similar in colour (or slightly 
darker), but is uniformly smaller, the foi-earm KU*ely i-eaching 
44 mm. Seven additional examples of fitscus recently rec^eived 
from Mr. A. Owston confirm the characters derived from tlie three 
originally examined by Mr. Bonhote. 

The fine series obtained by Mr. Anderson is remarkably uniform 
both in colour and size. 

This Bat is of course the ** Vespertilio hlepotis^' of the ‘ Fauna 
Japonica ^ ; but that species was primarily described on examples 
from Java. 

7. SOREX SHINTO ThoS. 

Sorex shinto Thos. Abstr. P. Z. S. No. 23, p. 19, Dec. 5, 1905. 

S . 47. Makado, near Nohechi, Aomori Ken, N. Hondo. Alt. 
400 ft. 

A small species with a long tail. 

Size as in S. macropygmmvs Miller, though tail much longer. 
Fur of back slightly ovei* 3 mm. in length. General colour above 

* Nov. Zool. ix. p. 626 (1902). 
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uniform brown (between ‘‘seal-brown” and “ Front’s brown”), 
quite similar in tone from bead to rump. Sides not presenting a 
contrasted light area, being scarcely lighter than the back, and 
pissing gi*adually without line of demarcation into the drab-washed 
belly. Chin and throat slightly more greyish. Hands and feet 
glossy brown, the hairs at the tips of the digits silvery. Tail long, 
neaily as long as the head and body, well-haired throughout, 
slightly pencilled at tip, blackish brown above, dull whitish below. 

Skull conspicuously larger than that of /S', minntus, but of the same 
light and delicate build. Upper unicuspids subequal in transverse 
section, the last one not smaller than the rest or out of series. All 
the teeth liberally tipjied with bi*own. 

Dimensions of the type, mefisiired in the flesh : - 

Head and body 50 mm. ; tail 49 ; hind foot 11 *5 ; ear 7. 

Skull ' greatest length 17*5; basal length 15; breadth of 
brain-case 8*5 ; length of upper tooth-series 7*6. 

Hah. as above. 

Tijpe, Adult nude. B.M. No. 6.1.4.30. Original number 47. 
Collected 28 8eptend)er, 1904. 

This small Shrew belongs to the genus Sorex, which had not 
hitherto been rc‘corded from Japan. Jt a]>pears to be a member 
of the S. miiiaim group, but may be readily distinguished by its 
size and unusually long tail. A second speH’imen of it is in the 
Museum collection, obtained l)y Mr. Alan Ow’ston near Tokyo. 

[SoilEX IIAW'KEJII, sp. n. 

J . Inukawa, Yedo, Hondo. 

Size very small, about as in N. viinutus. Fur, in summer, about 
3 mm. long on the back. General colour of the dorsal area brown, 
near “ Fr ont’s brown ” but considerably paler. Sides distinctly 
diflerf'iit from bactk, greyish Irroccoli- brown ; belly like sides, but 
paler. Tapper surface of hands and feet pale drab. Tail short, 
mu(!h shorter than head and body, wdl-haired and pencilled, pale 
broccoli -brown above, rather lighter below*. 

Skull crushed in the single specimen, but apparently even smaller 
than that of S, inimitKS, us iudicate<l by the short tooth-imv 
Anterior incisor large, not very deeply notched. Five up|>er uni- 
cus})ids broad, closely packed, in even slightly deci*easing secpienct* 
to the penultimate, the fifth again slightly^ laiger than the foui-tb, 
in the tooth-row, clearly visible from without. Brow*n on teetli 
about as in A', miimiiis. 

Dimensions of the type : — 

Head and body* (measuied in skin) 55 niin. ; tail (measured in 
flesh) 30 ; hind foot 9. 

Skull — tip of anterior incisoi* to that of large premolar 2*8 ; 
to back of m” 5*2. 

Tj/pe. Male. B.M. No. 3.9,10,1. Collected 7 June, 1903, and 
presented by R. McD. Hawker, Esq. 

Although not collected by Mr. Anderson, 1 take this opportunity 
to describe a tiny Shrew obtained in Japan by Mr. Haw’^ker. It 
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lias no alliance with any of the European types of Shrews, but 
would seem to have relatives among some of the short-tailed Arctic 
American forms, with which it will no doubt prove to be linked by 
allied species from the East Siberian mainland.] 

8. Crocidura casrulea Kerr. 

4 in alcohol. Nagasaki ; in houses. 

9. Crocidura (Cr.) dsi-nezumi Temm. 

263, 275, 293. Jinrio, Tokushima Ken, Shikoku. 500'. 

5> . 321. Tanano, Tokushima Ken, Shikoku. 250'. 

(S . 420, 423. 5 . 446. Takamori, Kumamoto Ken, Kiushiu. 

1850'. 

d . 463. Kawacihi, Miyasaki Ken, Kiushiu. 1500'. 
Flesh-measurements of an adult male from Shikoku : -Hejid 
4 ind body 67 mm. ; tail 46 ; hind foot 13*5 ; ear 9. 

These specimens from the two southern islands are all of a 
uniform brownish grey, very like the colour of the European 
C\ russula^ oi which this is evidently the Japanese representative. 
'Uhe type locality is presumably Kiushiu. 

But the corresponding Shrew found by Mr. Anderson in the 
north of Hondo is not quite the same, and may be regarded as a 
<lifferent subspecies. 

10. Crocidura dsi-nezumi chisai*, subsp. n. 

c? . 51. J. 48. Tsunagi, near Morioka, N. Hondo. 

2 . 93. Morioka, N. Hondo. 

Similar to dsi-nezumi in size, but tail rather and himl feet 
decidedly shoidier. General colour much darker, near “seal- 
brown," but browner and less purple. Under surface “ mouse- 
grey.” Tail uniformly dark brown. 

Skull rathei* narrower, less broadly flattened than in dsi- 
nezumi. 

Measurements (in mm.) of three specimens in the flesh - 
51. (Type.) Head and body 68; tail 43 ; hind foot 12. 

48. „ „ 69; „ 37; „ 11. 

93. „ „ 66; „ 38; „ 11. 

Skull of type — Greatest length 18, basal length 15*4; greatest 

breadth 8*5 ; length of upper tooth* series 7*5. 

Type, Adult male. B.M. No. 6.1.4.43. Original number 51. 
Collected 3 October, 1904. 

Temininck's “ Sorex umhrinus ” would appear to be similar to 
this Shrew in colour and size, but is distinguished by its very long 
tail, 54 mm. in length. 

11. Chimarrogale platycephala Temm. 

5 . 168. Tajima, E. coast of Izu Peninsula, S.E. Hondo. 

Flesh measurements : — Head and body 112 mm. ; tail 90 ; hind 

foot 25*5 ; ear 9. 


* Chisai SB small* 
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12. MoaBRA woGURA Temm. 

(S . 56. Tsunagi, near Morioka, Iwate Ken, K. Hondo. 

Flesh measurements : — Head and body 108 mm. ; tail 20 ; hind 
foot 16*5. 

13. MoOBRA WOaiTRA K0BBA2 Thos. 

(S . 336. Ochi, Kochi Ken, Shikoku. 

Flesh measurements : —Head and body 160 mm. ; tail 25 ; hind 
foot 21. 

No specimens intermediate in size between these large Moles 
and the true wogitra have as yet turned up. Possibly the two 
forms ought to be regarded as specifically distinct. 

14. IJrotrichus talpoides Temm. 

d*. 397, 398, 406, 429, 444. $. 385, 396, 422, 430, 435. 

Takamori, Kumamoto Ken, Kiushiu. 1800'. 

cf . 471, 472, 476. $. 447, 473, 474. Kkwachi, Miyasaki 

Ken, Kiushiu. 1500'. 

d . 274, 290. $ . 288, 289, 310. Jinrio, Tokushima Ken, 

Shikoku. 500'. 

2 , 314. Fukuhani, Tokushima Ken, Shikoku. 750'. 

2 . 324. Ikeda, Tokushima Ken, Shikoku. 

d . 339, 357. 2 • 338, 342, 343, 358. Ochi, Kochi Ken, 

Shikoku. 1300', 

2 . 329. Sakawa, Kochi Ken, Shikoku. 

d. 370, 378, 379, 380. 2- 371, 377. Kuma, Ehime Ken, 

Shikoku. 1200'. 

Specimens from Kiushiu may be regarded as typictil talpoides, 
for that island is the first locality mentioned in Temminck’s 
original account, bedsides being that which contains Nagasaki, 
wliere the factory of the eaj'ly Dutch traders was situated, 

A pair of well* grown Kiushiu specimens measure (in mm.) oh 
follows 

2 . Head and body 99 ; tail 34 ; hind foot 16. 
d. „ „ 102; „ 34; „ 16. 

I'he Shikoku specimens appear to be quite similar to those from 
Kiushiu. A pair measure : — 

d . Head and body 96 ; tail 32 ; hind foot 15*5. 

?. „ „ 95; „ 33; „ 15*5. 

The general colour of the Kiushiu and Shikoku specimens is a 
lirown, between Vandyke and seal -brown, much brownei* than in 
those from Northern and Central Hondo. 

“ These animals are undoubtedly partly herbivorous ; for 
examination of many stomachs showed them to l^e frequently 
filled with vegetable matter, probably some root. Remains of 
earthworms are also frequently found. I catch as many specimens 
in traps baited with wheat or rice as in those baited with flesh. At 
all times of the year they come frequently above ground, especially 
in grassy places. 
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“Not uncommon; usually found in the embankments that 
bound the terraced paddy-fields. Often accepting bait of rice or 
wheat. The stomach contents of those examined was largely of a 
vegetable character, not mixed with earth as when eai'th worms 
are the chief food.” — M, JP. A, 

This observation about the food of Vroirichus is of remai-kable 
interest, as it is quite opposed to the general rule in the Talpidte. 
I can find no previous statement on the subject, either as regards 
this genus or its American ally Neuroirichiis, 

15. Urotrichus talpoides pilirostris True. 

Dyimcodon pilirostris True, P. U.S. Nat. Mus. 1880, p. 97 

f? . 53, 61, 62, 65, 73, 74, 75. J . 55. Tsiinagi, near Morioka, 
Iwate Ken, N. Hondo. 

S . 94, 95. Morioka, Iwate Ken, N. Hondo. 

c?. 142, 144, 145, 162. $. 143, 152, 161. Nakaomi, near 

Ohito, Izu, S.E. Hondo. 400'. 

These specimens, from Hondo, are all of a “ slate-black ” (grey 
no. 2), with a slight tinge of “mouse-grey,” and are without the 
distinctly brown tone of the typical talpoides of Kiushiu and 
Shikoku. They are also very slightly smaller, with shortei* tails 
and shorter hind feet. 

The following are the measurements (in mm.) of a pair from 
Izu, near the typical locality of Dymecodon jnlirostris '^ : — 

(S , Head and body 92 ; tail 30; bind foot 14*5. 

?. . 90; ,,26; „ 14*5. 

A study of Mr, True’s description of the genus Dyviecodon 
convinced me that his .sjwcinjen wvis a young V rotriclms, and this 
suggestion has been confirmed by Mr, (leirit Miller, who tells me 
that the tyj)e, now' in the IJ.S. National Museum, “is young, 
with the milk-dentition still in place.” 

But Mr. Miller goes on to state that the molars of pilirostris 
are smaller than those of talqmdes^fmd that there are other slight 
cranial differences, although, owing to the youth of the specnnnui, 
he cannot express an ojiinion as to their value. “ My sui niise 
would be that Dymexodon is the same as Urotrich'as, but thati the 
species pilirostris is quite distinct from the ordinary animal.” 

On geogiaphical grounds, however, it appears to me so unlikely 
that there should be a different species of Urotrichus at Yeiio- 
shima, a place in the Bay of Tokyo quite close to Misaki, where 
w^e know the ordinary form occurs, and not fai* from the Izu 
peninsula, that I do not at present feel justified in giving the 
Hondo subspecies any other name than j^iHrostris. 

16. Cams hodophylax Temm. 

. 255. Washikaguchi, Nara Ken, Hondo, 

“ Tlie Wolf was purchased in the flesh, and I can learn but little 
about it. It is rare, some say almost extinct. Japanese name 
‘ Okami ’ or ‘ Aamaiiiu.’ ” — M. P.A. 
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17. Nyctbeeutbs viverrinus Temm. 

(J. 251, Waahikaguchi, Nara Ken, Hondo, 

** Japanese name * Tanuki.* ” — M, P, A. 

18. Mustela melampus Temm. 

$ . Takamori, Kumamoto Ken, Kiusliin. 

The beautiful golden yellow of this fresh S 2 )ecimen shows a 
striking contrast to the dai'k generjil colour of tlie Hoiido 
subspecies, 

10 , Musteiji melampus bedfordi Thos. (Plate IX.) 

MmteXa meMmpus bedfordi Thos. Abstr. P. Z, S. No, 21, p, 10, 
June 1.3, 1905 ; P. Z. H. 1905, ii. p. 183. 

cJ . 213,254. 5* 217, 232. Washikaguchi, Nara Ken, east 

of Hiogo, Southern Hondo. 

This handsome form of the Japanese Marten, the first new 
mammal obbiinetl by Mi*. Aiulerson, has already been described, 
and a figure of it is now given to show its striking colour- 
contrasts. It will no doubt prove to be the form found all over 
Houtbern Hondo, the true yellow melampm being a native of 
Kiushiu. 

1 am informed that the two forms of the Japanese Marten ai’e 
well known to the furriers, through whose hamls many thousands 
of skins pass every year. 

“The Marten may bo regarded as common in Nara Ken. 
Besides the specimens sent, I saw three other individuals wJiich 
were shown me by peasants. It lives in the more remote parts 
of the forest, where its burrows are to be found beside rocks or 
stumps. Native name ‘ Teng.’ ” — J/. F. A, 

20. PuTORius itatsi Temm, 

d , 185, 186. Tsushima, Aiclii Ken, Hondo, 

cf . 224, 225, 226, 227, 233, 245. Washikaguchi, Nara Ken, 
Hondo. 

281, 319. 308, Jiiirio, Tokushima Ken, Shikoku, 

500'. 

. 427,442, 5 . 405, Takamori, Kumamoto Ken, Kiashiu, 
18.50'. 

cf . 466. Kavrachi, Miyasaki Ken, Kiushiu. 1500', 

The Japanese Mink is evidently very common in Southern 
Hondo and Shikoku, as every collector sends a number of speed- 
mens. But in Northern Hondo Mr. Anderson does not seem to 
have met with it. In Hokkaido it is probably replaced by some 
representative of the P. ermimm group. 

“ These animals infested the houses of the neighbourhood, pre- 
sumably for the purpose of catching rats. All the specimens 
secured* were trapped near houses.” — M, P, A, 

Proc, Zool. Soc.~-1905, Yol, II. No. XXIV. 
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21. METiES ANAKUMA Temnx. 

(S • 312, 313. $. 295. Jinrio, Tokushima Ken, Bhikoku. 

500'. 

c? . 403, 404. Takamori, Kumamoto, Kiushiu. 

“ Not uncommon. The peasants secure them by smoking them 
out of their holes.” — 

22. Petaurista leucogenys Temm. 

d. 231, 234,240. J. 253. Washikaguchi, Nara Ken, Hondo. 

d*. 477. 5 . 479, 480, 481. Mitai, Miyasaki, Kiushiu. 

The specimens from Kiushiu are nearly topotypical, but are 
less similar to the Nagasaki skin which 1 provisionally took as 
typical when recently writing on the subjtict, than to the foi-m 
from Shikoku which I described as P, 1. tosm *. Fui-ther material 
from different localities will be needed before the races of this 
interesting and variable animal can be satisfactorily understood, 

“ The large Flying Squii-i'el is well-known in this region 
(Wa.shikaguchi), and is probably as plentiful as anywhere in 
Japan. It is found in the large Cryptomerias and other ti*ees 
which grow about some of the temples and shrines and are never 
cut. The specimens were all purchased from peasants, who 
brought them to mo. The people say that this animal possesses 
great control over its ‘ flight,* being able to turn almost at right 
angles while in mid-air. Japanese literary ‘ Musasabi,* but allied 
‘ Bandari * in this locality.** — J/. P. A, 

“At Mitai, Kiushiu, they lived in numbers in a grove of 
Ciyptomerias surrounding a temple. On tlie evening of April 21 
they appeared about 7.30, when darkness was coming on. The 
finst I saw alighted noiselessly on a trunk near me and immediately 
ascended rapidly among the branches. Another I saw ‘ fly * from 
near the top of a Cryptomeria, make almost a half- circle past a 
cluster of trees, and alight some 40 ft. from the ground on another 
Gryptomeria. The ‘ flight * is swift, but we had time to notice 
that the tail is held neaily straight out behind.** — M. P, A, 

23. SciUROPTERUS MOMONGA AMYGDALI t, Subsp. n. 

(S . 257, 259. $ . 258, 260, 261, 262. Washikaguchi, Kara 

Ken, Southern Central Hondo. 

The Flying Squirrel received by the British Museum in 1844 
from the agent of the Leyden Museum as representing Temminck*s 
“ PUromys momonga ** is so much smaller than these examples 
that there is no doubt that the two should bear different names. 
But it is probable that both are included in Temminck*s descrip- 
tion, in which case one or other of them must be selected as 
typical of his species. I would therefore propose to select the 
smaller one, of which he figured the skull, even though he himself 

* Ann. Ma«. N. H. (7) xv. p 488 (1906). 

t Dr. Hein statcB tliat the JapniieBe name for this animal, Momodori, meaua 
“ ])iaah-i)ird.'* 
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believed that it was semi-adulte.” This course, besides making 
the figure fix the type, has the ad^rantage of giving at least one of 
the two forms an exact typical locality, whereas if the name 
momonga wore applied to the large form and a new name given 
to the small one, the typical locality of neither would be definable. 
We may thus treat the British Museum 1844 specimen as a 
co-type, as it was one of those on which the desm-iption was based 
and agrees absolutely with the typical figure. This specimen, far 
from being “ semi-adulte,” is absolutely full-grown, its teeth 
showing more evidence of weai* tlian is the case with any of 
Mr. Anderson’s examples. 

The new subspecies may be briefly described as similar to true 
momonga, but conspicuously larger and with a much longer tail. 
The co-type above referred to has a skull measuring 36 X 20 mm., 
Temminok’s figure is 35*5 x 21*5 ; while the smallest of the Nam 
skulls is 41 X 23*«5. The hind foot of momonga is just 30 mm., 
that of amygdcdi 37-'38, 

In colour there is prol)ably little difierence, but direct com- 
pai ison is not possible, as the co-type of momonga is in the brown 
summer pelage. The new form, in its winter pelage (January), 
has its dorsjil hairs blackish slatj^, washed terminally with Isabella, 
tending sometimes towards bufiy. Cheeks and under surface 
white, the hairs slaty basally. Underside of membranes irregu- 
larly washed with pale fawn. Upper surface of hands and feet 
grizzled black and fawn, a prominent tuft of longer haii« at the 
end of each hind toe clear isjibella. Tail subdued wood-brown, 
washed above and below with black. 

Skull larger and heavier in every way than that of true momongcu 

Dimensions of the type, measured in the flesh : — 

Head and body 166 mm, ; tail 139 ; hind foot 38 ; ear 25. 

Skull — greatest length 42*2; Imsilar length 31*5; greatest 
breadth 26; length of nasals 13 6; breadth of brain-case 19; 
palatilar length 17*7; palatal foramina 4*3; length of upper tooth- 
series, exclusive of 6*8, 

Type. Adult male, B.M. No. 6,1.4,122. Original number 257. 
Killed 27 January, 1905. 

It is probable that the smaller form, to which I restrict the 
name momonga, will prove to be an inhabitant of one of the 
southern islands, while the larger one is no doubt spread widely 
over Hondo, 

“ Brought to me by a servant after my departure from Washi- 
kaguchi. They were taken near the top of a rather high 
mountain, in a forest of Chamcecyparis, Regarded by the peasants 
as the young of the Petaurista, and therefore called * Bandari.' ” — 
MP.A. 

24. SciUBUS VULOABIS OBIENTIS, Subsp. B. 

cf. 98, 102. J. 103. Aoyama, Hokkaido. 
cJ, 125, 127, 136. 126, 128, 131, 132, 133, 138. Nobori- 

betsu, near Moruran, Hokkaido. 


24 * 
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(S . 9, 11, 12, 13. $ , 8, 14, 15, 16, 17, 18, 19, 20. Jozankei, 

ear Sapporo, Hokkaido. 

Tlie Noboribetsu and Aoyama specimens are in the winter, and 
the Jozankei specimens in the summer pelade. 

In Major Barrett-Hamilton^s paper* on the subsj>ecies of 
Schirus those from the Far East, from Korea and Hokkaido, 

are assigned to S. v, ccdotua Hodgs.t, whose typical locality is the 
high region of Central Asia. But the valuable series obtained by 
Mr. Anderson indicates that they are sufficiently different to have 
a subspecific name of their own. For while the type of calotns 
and other specimens from the Altiii are, in winter pelage, a clear 
deep grey above without rufous suffusion, the whole of the 
Hokkaido examples are strongly suffused along the head, dorsal 
area, and biise of the tail with a colour between “ Mars-brown ” 
and “ vinticeous-cinnarnon ” of liidgway, though paler than either. 
SidcwS clearer and more silvery grc^y, esj>ecially on two j)atches on 
each side, behind the shoulders and in fi-ont of the hips. Throat, 
chest, and belly pure sharply (lelinc<l white, the hairs udiite to 
their roots. E*ir-iufts, liands, and feet blackish, more or less 
speckled with fulvous. Tail broadly washed with black, the basal 
part of the hairs more or less gi*eyish or fulvous. 

In summer pelage the ground-colour (apart from mehuiism) is 
dull reddish brown, uith dark i‘ed ears and feet, and per})ai)s 
sometimes a more or less I'ed-washed tail. But every specimen is 
to a certain degree affected with melanism, and the only one that 
has the body, ears, feet, and proximal half of tail red, also has the 
tenninal half of the latter organ blackish, as the whole of it is in 
the majority of specimens. 

Dimensions of the type, measure<l in the flesh : — 

Head and Ixnly 244 mm. ; biil 175 ; hind foot (s, u.) 60 ; ear 34. 

Skull- -greatest length 54 ; basilar length 43. 

Hah, Hokkaido. 'J'ype from Aoyama. 

Type, Adult male in winter pelage J. B.M. No. 6,1.4.128. 
Original number 98. Collected 9 November, 1904. 

Two specimens from Soul, Korea, presented by Mr. C. W. 
Campbell, and killed in January 1889, appetir to be quite similar 
to the Hokkaido Scpiirrel. 

This Eastern form of S. vulgaris is no doubt most closely'related 
to iS'. V, calotus, but may be distinguished by the rufous suffusion 
along its dorsal area. This produces, at least in the winter coat, 
a considemble resemblance to the Scandinavian Squirrel, but from 
that animal it is readily distinguisluM.! by its dark ear- tufts and 
feet, and by the sharp definition and complete wdiiteness of the 
c/)lour of the under surface. 

This Squirrel is of course the Schirus varius of the ^ Fauna 

* P. Z. S. 1899, p. 3. 

t Mnsteln (?) calotm Hodgs. Calc. Jouni. N. II. ii. p. 221 (18i2). 

J The bands and feet of the type have some of the red of the summer coat still 
on them, and this specimen is not, as 1 at first tlmnght, an exception to the rule 
tliat the ll(»kkaid() Squinel has daik feet in th« winter pelage. 
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Japonica,’ but that name, first used by Pallas for the Siberian 
Squirrel, was rendered invalid by its previous use by Kerr, as 
shown in Major Barrett-Hamilton’s paper. 

25. SciURUS LIS Temm. 

$ . 7. Takayu, near Yonezawa, Uzeu, Northern>Central 
Hondo, 3000'. 13 August. 

$ . 208. Nara, east of Hiogo, Hondo. 

cJ . 242. 5 . 249, 250. Washikaguchi, Nara Ken, Hondo. 

The Uzeu specimen is in the red-footed summer pelage, without 
ear-tufts ; the others are in the grey winter coat. By some curious 
error, Temminck has described the former pelage as that of winter, 
and the latter of summer, but even with only undateci specimens 
available, it is difficult to understand how such a mistake could 
have been made, as the difference in the quality of the fur is very 
considerable. 

Mr. Anderson did not send any true S(iuiiTels from Kiushiu 
or Shikoku, but he tells me that they do occur there, though rare 
and local. 

Mr. Gordon Smith’s collection contains examples of Sciurm Us 
from Shimosii, Misaki, and the Hiogo Hills, all in Southern 
Hondo. 

“These Scjuirrels w’ere sliot in the groves of pine-trees along 
the tops of ridges above the village. We found them scarce in 
the neighbourhood, the three secured being the only ones seen. 
Native name ‘ Kinezunii.’ ” — M, P. A, 

[Oliruhjs (g. n.) JAPONicus Schinz. 

Myoxus elegavs Temm. 1844. 

Although not included among Mr. Anderson’s captures, the 
Japanese Dormouse needs a few remarks on its systematic 
j)osition and nomenclature, which may conveniently be made here. 

Firstly in regard to its specific name. Temminck unfortunately 
gave it a title which was preoccupied (Graphiur^ls elegam Ogilby, 
1838* ; MyoxKsel'egam Wagn. 1843), and it was therefore renamed 
first, in 1845, by Schinz, who called it javaivkits^ and then in 1882, 
on the ground that jm^anicm was invalid owing to its incon*ect- 
ness, by myself, with the name of Imiotis. 

But the plea of incorrectness is no longer admitted, and we are 
therefore forced to take Schinz’s name. We may, how^ever, look 
upon it as a misprint for japonicus, and amend it ticcordingly, for 
the statement “ Habitat in Japonia ” clciarly shows that Schinz 
did not suppose it came from Java, and the accidenttil alteration 
of two letters only would make the difference. This course has 
been already taken by Wallace t, and is, I think, the best way out 
of the difficulty. 

With regard to the generic j)Osition of this Dormouse, I think it 

* Heforences to all the nainos here mentioned are given in Reiivens, ‘ Myoxidw/ 
p. 66 (1890). 

t ‘ JsIuTid Life,’ 2ud edition, p. 395 (1992). 
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cminot be assigned to any of the existing groups and must have 
a special name of its own. It is no doubt most nearly allied to 
Eli&mys (Bryomys^ subg. n.) nitidvius * Pall., but may be readily 
distinguished by the rather more complicated pattern of its teeth, 
its small bulla?, the absence of the angular foramen in its mandible, 
and its peculiar and chai’acteristic colour-pattern. These characters 
are all brought out in Reuvens’s descriptions and figures, and do 
not need furtlier ref 01*0006 here.] 

26. Mus NORVEGFICUS Erxl. 

c?. 21. Jozankei, Sapporo, Hokkaido. 

cT . 96, 97. Sbinshmotsu, Saj^ro, Hokkaido. 

$ , 99. Aoyanm, Hokkaido. 

Caught in forest ; extremely abundant.'' 

27. Mus TANEZUMi Temm. 

2 . 42. Makado, near Nohechi, Aomo4*i Ken, N. Hondo. 400'- 
d . Takayu, near Yonczawa, Uzeu, Hondo. 3000'. 

This is tlie Japanese representative of the Chinese Mub losea 
Swinh. 

28. Mus MOLOSSiNUS Temm. 

$ , 66. Tsunagi, near Morioka, Iwate Ken, N. Hondo, 

2 . 482. Tano, Miyasaki Ken, Kiushiu. 500'. 

“Contained 6 embryos 17 mm. in length." 

No. 66 has all the appearance of a wild-living individual, 
not that of a house-moi.se, and its proportions approximate to 
those of the European Mits spidlegm. Head and body 92 mm. ; 
tail 55 ; hind foot 15. 

29. Micromys speciosus Temm, 

28, 30, 33, 34, 36. J. 29, 37, 40, 41. Makado, near 
Nohechi, Aomori Ken, N. Hondo. 

cf. 52, 54, 60, 63, 77, 78. $. 49, 59, 79, 82, 83. Tsunagi, 

N. Hondo. 

d. 165, 174, 176, 177. $. 172, 173. Tajima, Izu, S.E. 

Hondo. 

d. 139, 153, 156, 164. $. 141, 150, 154, 157. Nakaomi, 

Izu, S.E. Hondo. 

S . 276, 278, 279, 285, 302. ? . 264, 265, 266, 272, 277, 280, 

284. Jinrio, Tokushima Ken, Shikoku, 500'. 

d*. 330. $. 331,332, Sakawa, Kochi Ken, Shikoku, 

c?. 334, 335, 344. J . 340, 341, 353, 356, 369. Ochi, Kcxdu 
Ken, Shikoku. 200'-1000'. 

d . 326, 327. $ . 328. Ikeda, Tokusliima Ken, Shikoku. 

$. 317,318. Fukuhara, Tokushima Ken, Shikoku. 750'. 

* Better known as drms Schr. The peculiarities of this species, which, while 
essential!}' an show's certain leanings towards QUsy demand a special sub- 

generic name. TIUub 8chulzc is not available, being a s^ nou} ni of UHs, 
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6* 373, 374. ?. 375, 376. Kama, Ehime Ken, Shikoku. 

1200 '. 

d*. 459, 460, 461. 452. Kawachi, Miyasaki Ken, Kiu- 

shin. 1500'. 

<S . 390, 391, 402, 411, 412, 42.5, 436, 437. ? , 393, 418, 419 

426, 433. Takamori, Kumamoto Ken, Kiusliiu. 1850'. 

d. 483, 498, 499. $ . 484, 491. Tano, Miyasaki Ken, Kiu- 

sliiu. 500'. 

“ Common everywhere.” 

Even witli this fine series, combined with that sent by 
Mr. Gordon Smith, I am unable to trace completely the relation 
of the presence of spines in the fur to season and sex. Many 
specimens of each sex are spinous, many spineless, and in a general 
way it is clear that spines are a character of summer, while they 
arc rarely or never present in the winter pelage. Two examples, 
however, killed in the middle of December have spines, and one 
from Bhikoku, killed in February, so that there are evidently 
exceptions to the general rule. 

Young specimens, before the development of the rufous colour, 
are always spineless. 

The maminaiy formula in this species is 2 — 2 = 8. 

It appears pro])able that Teraminck’s Mus argentem^ also 
described in the ‘ Fauna Japonica,* was based on small spineless 
specimens of M, speciosus. 

The following are the dimensions (in mm.) of a pair from the 
Izu peninsula : — 

d. Head and body 128; tail 112; hind foot 24; ear 16. 

» „ 115; „ 105; „ 24; „ 15. 


30. Mtcromys speciosus ainu, subsp. n. 

d. 10. Jozankei, near Sapporo, Hokkaido. 

2 . 26. Shinshinotsu, near Sapporo, Hokkaido. 

2 . 108, 117. Aoyama, Hokkaido. 

As in true speciosus^ but with rather longer feet and longer 
skull. 

General characters as in the M, speciosus of Hondo, with the 
same dark fulvous colour blackened along the dorsal area and the 
same whitish underside. Fur similarly either spinous or spine- 
less. Hands and feet greyish white. Feet longer and heavier 
than in true speciosus. 

Skull rather narrower and more elongate than in true speciosus ; 
palatal foramina longer. 

Dimensions of the type, measured in the flesh : — 

Head and body 118 mm, ; tail 107 ; hind foot 27*5 ; ear 15, 

Skull — greatest length 31; basilar length 25; nasals 12*2; 
interorbital breadth 4*8; breadth of brain-case 12*8; palatilar 
length 14*4; diastema 9*5; palatal foramina 5*8 ; length of upper 
molar series 4*2, 

Hah, Hokkaido. Type from Aoyama. 
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Female. BrM. No. 6.1.4.219. Original no. 117. Col- 
lected 15 November, 1904. 

Of the large series of M. apeciosm fi’om Hondo, enumerated 
just previously, only one has a hind foot as much as 25*5 mm. in 
length, the majority of the adults ranging from 23 to 25. And 
of those from Shikoku and Kiushiu one only has 25"5, and 
one 26. On the other hand, the four from Hokkaido are all 
measured as 26 or over, and in addition their skulls are rather 
more elongate, especially in the muzzle, than those of the more 
southern form. 

Under these circumstances, in view of the general diffei’ence 
between the faunas of Hondo and Hokkaido, I have thought it 
advisable to give the form from the latter island a special sub- 
specific name, like as it is to its ally in all other respects. 

.31. Micromys oetsha Thos. 

Ann. Mag. N. II. (7) xv. p. 491 (1905). 

cT. 32, 35. $ . 31. Makado, N. Hondo. 

d . 50, 57, 58, 64, 67, 68. $ . 69, 70, 71, 72. Tsimagi, Iwali 
Ken, N. Hondo. 

$ . 1, 2, 4, Takayu, Uzeu, Hondo. 

d. 166, 169, 178, 179. $. 167, 170, 171. Tajinm, Izii, 

8.E. Hondo. 

d. 140, 147, 155. 5. 148, 149, 158, 163. Nakoma, Izii, 

8.E. Hondo. 

d. 268, 292, 309. $. 273, 299, 300, 301. Jinrio, Toku- 

shima Ken, Shikoku. 500'. 

d. 351, 363, 364, 3u5, 366. 352, 354, 362, 368. Ochi, 

Kochi Ken, Shikoku. 1500'-2100'. 

d. 381. $. 372. Kuma, Ehime Ken, Shikoku. 

d- 394, 401, 416. $. 409, 410, 417. Takamori, Kumamoto 

Ken, Kiushiu. 1800'. 

d. 453. $. 451, 454. Kuwachi, Miyasaki Ken, Kiushiu. 

1500'. 

Two specimens of this pretty little species were obtained by 
Mr. H, Pryer in the Yokohama region in 1888, but it wfis only 
when Mr. Gordon Smith’s collection was being worked out that 
it was recognised as new. It would appear to be generally dis- 
tributed over Hondo, Shikoku, and Kiushiu, and is represented 
in Hokkaido by a short-eared subspecies. 

Its mammaiy foiinula, as previously stated with doubt, is 

2—2 = 8 . 

The following are the flesh measurements (in mm.) of a pair 
from the Izu peninsula : — 

d . Head and body 94 ; tail 99 ; hind foot 20 ; ear 14. 

2 • it ^4; ,, 94; ,, 18; ,, 14. 

32. Micromys geisha hokkaidi, sul)sp. n. 

d. 100, 110, 111, 112, 118. $. 109, 119, 120. Aoyama, 

Hokkaido, 
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cT . 122, 123, 124, 130, 134, 137. $ . 135. Noboribetsu, near 

Moruian, Hokkaido. . 

** Common in bamboo-grass.” 

Similar to true M, geisha in all respects except that the general 
colour averages slightly paler (neai*ly as pale as Isabella,” but 
of a niore rufous brown), and the ears are decidedly shorter. 

Dimensions of the type, measured in the flesh : — 

Head and body 90 mm. ; tail 95 ; hind foot 19 ; ear 12’5. 

Skull — greatest length 23*5 ; basilar length 18 ; palatilar length 
10 ; palatal foramina 5 ; length of upper molar series 3*6. 

Jfah, Hokkaido; type from Noboribetsu. 

Adult male. B.M. No. 6.1.4.269. Original number 1 23. 
Collected 21 November, 1904. 

The ear-measurement of M, geisha was given in the original 
description as 12*5 mm., but this was taken on a poorly-made skin, 
and it is evidently below the coriect dimensions. For of nine 
a<lult Izu examples seven have been measured by Mr. Anderson as 
14 mm., and two as 13*5, while of thirteen adult Hokkaido skins 
two have this measuremtmt 12, two 12*5, eight 13, and one 13*5. 
Jjittle ns this difference sounds in ligures it is easily recognisable 
by eye. 

The occuiience in Hokkaido of representatives of Micromys 
speciosns and geisha show’s that there is a genuine Japanese 
element in the fauna of that island, mixed with the boreal non- 
Japanese fauna indicated among others by the occurrence of 
Sciurns vulgaris iustejid of li% and Lepus timidus instead of 
hrachyurm, 

33. Micromys minutus japoxicus, subsp. n. 

d. 286. Jinrio, Tokushima Ken, Shikoku. 500'. 

cf.322. Tanano, Tokushima Ken, Shikoku. 250'. 

^ . 462. Kawachi, Miyasaki Ken, Kiushiu. 1500'. 

(lenoral colour above dusky sepia, the rump only rufous, as in 
the Eastern forms of mmutus; belly sharply contrasted white, 
though with slaty bases to the hairs, as in the European races. 
One old specimen, however, is more or less rufous over the whole 
of the upper surface ; but this would seem to be an exception. 

Skull apparently thicker and heavier than in the other races, 
w ith an unusually large brain-case and short muzzle, but material 
is lacking for a satisfactory comparison with the Eastern forms 
pygvimus and ussuricus Molars decidedly larger than in 
ussuricuSf which hits the tooth-row only 2*8 mm. in length. 

Dimensions of the type, measured in skin : — 

Head and body 66 mm. ; tail 61 ; hind foot 14*5. 

Skull — basilar length 13*7 ; interorbital breadth 3*4 ; breadth of 
biuin-case 9*3 ; palatilar length 8 ; diastema 4*5 ; palatal foramina 
3 ; length of upper molar series 3*1. 


* The tyyxj of nssuricus has a hind foot 14 mm. in length, not 12 as given in the 
original de^icripiion. 
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Dimensions of one of Mr. Anderson^s specimens, measured in 
the flesh : — 

Head and body 59 mm. ; tail 55 ; hind foot 1 5 ; ear 7. 

Hah, Southern Hondo, and the islands of Shikoku and Kiushiu. 
Type from Tosa, Kochi Ken, Shikoku. 

Type, Adult male. B.M. No. 5.‘3.3.44. Collected 15 February, 

1904, by 11. Gordon Smith, Esq. 

Tlie occurrence of the Harvest-Mouse in Japan was recorded 
by Temminck. 

34. Micbotus montebelli M.-Edw. 

Arvicola montebelli M.-Edw. Rech. Marnm. p. 285 (1874). 
(Fusiyama.) 

Arvicola hatanedzumi Sasaki, Bull. Tokyo Coll. Agric. vi. p. 51 
(1904). (Tokyo.) 

d . 39. $ . 38, 43, 45, 46. Makado, near Nohechi, Aomori 

Ken, N. Hondo. 

d . 80, 84, 85, 86. $ . 81, 87, 88, 89, 90, 91, 92. Morioka, 

Iwate Ken, N. Hondo. 

d. 151. $ . 159. Nakaomi, nr. Ohito, Izu, S.E. Hondo. 

$ . 464, 467. Kawachi, Miyasaki Ken, Kiushiu, 1500'. 

The British Museum owes to the kindness of Prof. Sasaki 
representative examples of the Yole described by him as Arvicola 
hatamdzumij and with these Mr. Anderson's specimens entii’oly 
agree. But Prof. Sasaki's name is unfortunately antedated by 
that given by Milne- Edwards in 1874, the type of which latter is 
in the Paris Museum. 

This type was carefully examined by Mr. Gerrit Miller during 
his recent visit to Europe, and on his later studying in London 
the specimens of hatanedzn^mi " from Tokyo, and a series from 
Misaki sent home by Mr. Gordon Smith, he came to the conclusion 
that all belonged to one species, a conclusion from which I see no 
reason to differ. 

One (No. 80) of the twenty-three specimens has a supplementary 
agreatUAike lobe on m®, but does not differ from the rest in any 
other respect. 

This Yole is evidently rare in Shikoku and Kiushiu, for 
Mr. Anderson obtained no example of it in the former island and 
only two in the latter. 

35. Evotomys mikado Thos. 

Evotomys mikado Thos. Abstr. P. Z. S. No. 23, p. 19, Dec. 5, 

1905. 

d*. 121. Noboribetsu, near Moruran, Hokkaido. 

$ . 107. Aoyama, Hokkaido. 400'. Type, 

** Under moss-grown log in forest of alders and birches." 

A true Evotomya of medium size, similar in general appearance 
to Danish examples of E, glareolus. 

Rufous dorsal area covering the whole top of the head and 
breadth of the back fairly well defined laterally, especially on the 
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fore-quarters; its colour rather redder than in E. glareoluSy 
approaching “ liazel of Ridgway. Sides greyer. Belly washed 
with pale buif, not sharply defined laterally. Ears bright rufous. 
Upper surface of hands and feet pale brownish white. Tail of 
medium length, well-haired and tufted, dark brown above, dull 
white below, the terminal tuft black above, whitish below. 

Skull rather flatter than in E. glareoltis, with a low weak 
muzzle and the frontal outline not so convex. Palatal foramina 
longer. Choanse broad and low, their structure as usual. 

Molars with the same essential pattern as in E, glareolus^ but 
they are peculiarly compressed from before backwards, so as to be 
unusually broad in proportion to their length, this proportion also 
being shown in the individual cement- spaces, which are bi'oad 
transversely, short aiitero-posteriorly, and with their lateral 
angles (especially the outer above and the inner below) very 
sharp. 

Dimensions of the type, measured in the flesh : — 

Head and body 104 mm, ; tail 34; hind foot 17 ; ear 11*6. 

Skull -tip of nasals to back of frontals 15‘5 ; nasals 6*7 X 2*9 ; 
height of muzzle behind incisors 3*5 ; interorbital breadth 3*8 ; 
palatilar length 10*4 ; diastema 7 ; palatal foramina 5 ; length of 
upper molar series (crowns) 4*7. 

I'ype, Adult female. B.M. No. 6.1.4.296. Original number 
107. Collected 13 November, 1904. 

The occurrence of a typical Evotomya in Hokkaido was quite 
to be expected from the general character of the fauna of that 
island. 

36. Evotomys (Craseomys) BEDFORDiiE Thos. 

Evotomya hedfordioa Thos. Abstr. P. Z. S. No. 23, p. 18, Dec. 5, 
1905. 

. 22, 23, 24. 2 • ^^9 27. Shinshinotsu, near Sapporo, 

Hokkaido. Below 100'. 

cJ. 101, 104, 106, 113, 114, 115, 116. $. 105. Aoyama, 

Hokkaido. 200'. 

On plains covered with tall grass and scattered alders.” 

** In bamboo-grass.” 

Size about as in the Scandinavian E, ((7.) rufocanua Sund. Fur 
as in that species, long and loose ; hairs of back about 10 mm. in 
length. General colour less contrasted red and grey than in rufo- 
canus, the back darker chestnut, more E, glareolmAi\ie^ and the 
sides darker and less sharply contrasted grey. Under surface dull 
greyish washed with huffy. Crown rufous-chestnut, like the back. 
Ears inconspicuously reddish. Cheeks like sides. Upper surface 
of hands and feet dull greyish, the fingers whiter, A prominent 
glandular patch present in the male on each flank in front of the 
hip, rather further back than in E, rufocanua. Tail considerably 
longer than in rufocanua^ less thickly haired, the rings of scales 
not hidden ; brown above, dull white below. 

Skull apparently very much as in E, rufocanua. It may be 
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noted that in not one of the specimens are the two bridges over 
the lateral grooves on the posterior palate complete, while they 
appear to be always complete in true Evotomys, 

Toeth broad and powerful, their pattern much as in E, rufo- 
canm ; last segment of m® simple, with scarcely any trace of a 
postero-internal re-enti*ant angle. 

Dimensions of the type, measured in the flesh : — 

Head and body 119 mm. ; tail 47 ; hind foot (s. n.) 20 ; ear 15. 

Skull —greatest length 27*8; basilar length 24; zygomatic 
breadth 16 ; length of nasals 8 ; interorbitiil brejidth 3*7 ; diastema 
7*9; palatilar length 13 ; palatal foramina 5*7 ; length of upi^er 
molar series 6*4 ; breadth of front lamina of m® 1*3. 

Hah, Hokkaido, lype from Shinshinotsii. 

Type, Adult male. B.M. No. 6.1.4.298. Original number 23. 
Collected 10 September, 1904. 

I have named this handsome Vole after Her Grace the Duchess 
of Bedford, whose interest in zoology is not less than that of her 
husband. 

E, hedfordice agrees with the Scjindinavian E, rnfocanua, tlie 
type of the subgentis Craseomys^ in all essential particulars, but 
may be readily distinguished by its more glareolu^A\kQ colour, less 
contrasted back and sides, and longer, less hairy tail. 

E, (C,) latastei Allen, from Kamtchatka, is a considerably 
smaller animal. 

An example of this species was obtained by the late Dr. John 
Anderson in Hokkaido in 1885, and presented by him to the 
British Museum, but has not hitherto been identified. 

37. Evotomys (Craseomys) andersoni Thos. 

Evotoniys andersoni Thos. Abstr. P. Z. S. No. 23, p. 18, Dec. 5, 
1905. 

S . 76. Tsunagi, near Morioka, Iwate Ken, N. Hondo, ( Ty})e.) 

S . 44. Makado, near Nohechi, Aomori Ken, extreme NoKh 
Hondo. 

Very like E, {Craseomys) hedfordiw externally, but with longer 
tail, and the teeth much less powerful. 

General external appearance almost exactly the same as in 
E, hedfordim^ the fur of the same long loose texture, and the 
colour similarly dark lined chestnut paa.sing gradually into 
greyish on the sides, without the marked contnist found in 
E, rufocanus. Under surface rather darker buff than in E, bed- 
fordim. Feet rather shorter than in the allied .species ; tail 
longer, its dark upper less contrasted with its pale lower surface. 

Skull of the same genenxl shape as in E, hedfardiev^ and with 
the same long parallel -sided interorbital region, but more lightly 
built throughout. Palatal foramina shorter. Hinder edge of 
palate with the bridges over the lateral grooves complete. 

Teeth conspicuously lighter and weaker than in E, hedfordi(r^ 
the incisors and all the molars much narrower. Pattern in a 
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general ^ay similar, but the broad bold outlines of E. hedfordim 
are replaced by a weaker and more rounded pattern, more like 
tha,t of ordinary Evotomys, to which this species shows some 
approximation. But the teeth are rootless, and with m'* and 11)3 
enoapsuled as in Crmeoinya, Posterior section of m* more com- 
plicated than in hedfordim^ forming an inturned C, there being 
three re-entrant angles on each side of this tooth, the last at least 
half as deep as the two anterior ones. In E, hedfordim and 
E, ritfocmitts tlu're is scarcely any trace of a third concavity on 
either side, while the two anterior re-entrant angles are exceed- 
ingly deep and bold. 

Ilimensions of the typo, measured in the flesh : — 

Head and body 1 20 mm.; tail 54 ; hind foot (s. u.) 18-5 ; ear 1 3. 
Skull — greatest length 26*6 ; basilar length 22*7 ; zygomatic 
breadth 15; length of nasals 7*8; interorbital breadth 3*3; 
diastema 7 ; palatilar length 12*2 ; palatal foramina 5 ; length of 
upper molar series 51 ; hioadth of front lamina of 0*9. 

Ilah, Northern Hondo. Type from near Morioka. 

'fype. Adult male. B.M. No. 6.1.4.307. Original number 76. 
Collected 10 October, 1904. 

The second specimen (No. 44) is younger and therefore more 
greyish brown in colour, and its teeth are more angular than those 
of No. 76. But J do not think that there is any doubt as to its 
l)elonging to the same species as the tyjjo. 

1 have named this interesting Vole in honour of Mr. Anderson, 
its discoverer, who has so far earned out the Duke of Bedford’s 
exploration with conspicuous success. 

38. Evotomys (Pjiaulomys) smitiiii Thos. 

Krotomys {Phmdomys) smithii Thos, Ann. Mag. N. H. (7) xv. 
p. 493 (1905). 

cf . 146. $. 160. Nakaonii, nr. Ohito, Izu Peninsula, S.E. 

Hondo. 400'. 

cf . 345, 346, 347, 348, 359, 360. $ . 333, 349, 350, 361, 362. 

Ochi, Kochi Ken, Shikoku. 1400'. 

cT. 267, 270, 271, 296, 297, 311. J . 287, 291, 298. Jinrio, 
Takushinia Ken, Shikoku. 500'. 

d . 382, 383, 384. Kuma, Ehime Ken, Shikoku. 1200'. 
cf . 315. 5 . 316. Fukuhara, Tokushima Ken, Shikoku. 750'. 

S . 325. Ikeda, Tokushima Ken, Shikoku. 

9 . 320. Yanainidane, Tokushima Ken, Shikoku. 1600'. 
d . 387, 388, 399, 407, 414, 424, 431, 445. ? . 386, 389, 400, 

415, 439, 440, 441. Takamori, Kumamoto Ken, Kiushiu. 

cf. 465. 9 . 448,449,450,455,457,468,469,470. Kawachi, 

Miyasfiki Ken, Kiushiu. 1500'. 

d. 478. Mitai, Miynsaki Ken. 1000'. 

This fine series, numbering 53 examples, of the new form of 
lled-backed Yolo discovere<l by Mr. Gordon Smith, adds con- 
sidei-ably to our knowdedge of its variation and distribution. It 
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would seem to be widely spt^ad over Southern Hondo, S. of SS'" N., 
and to be common in both Shikoku and Kiushiu, its distribution 
tlius corresponding with that of so many Japanese animals. There 
does not appear to any tangible ditference between the speci- 
mens from the Izu Puninsnla, from the type locality, Kobe, or from 
the tw^o southern islands, Shikoku and Kiusliiu. In each place, 
however, there seems a good deal of variability, both in colour, 
which ranges from a light russet-brown to a daik “ vandyke- 
brown,*’ and in tooth -pattern. 

In the latter resj)ect tlie following desoiiption applies to the 
majority of the specimens, the type being among the minority ; 
but there is every gradation between the two. 

w ith the jfirst outer and inner re-entrant angles subecpial, 
the latter being much deeper in tlie type ; second and thircl 
spaces partially, and in some cases fully, sej arated, not continuous 
as in the type ; fourth space not always scj)arated oiF from the 
posterior 0 ; head and tail of the 0 strongly developed, with a 
deep re-entrant angle between them, as deep as the one before the 
head, the thiid internal projecting angle of the tooth ; there are, 
therefore, three subequal internal re-entrant angles, while in the 
type there are tw^o deep ones only (the second deeper than is 
shown in my figure and running more directly backwards), the 
third being represented by a quite inconspicuous concavity. 
Similarly on the outer side of the tooth the third concavity is 
usually far more marked than in the type. As a result of these 
variations in the depths of the re-entrant angles, the whole tooth 
appears more bilaterally symmetrical than in the figured specimen. 
Below, the s|mces of m^ are usually less uniformly coalesced with 
each other, and the slight antero- internal concavity of the front 
trefoil is often developed into a well-defined re-entrant angle, so 
that there are four inner re-entrant angles to the tooth instead of 
three. 

The mefisurements (in mm.) in the flesh of two Kiushiu adults 
are as follows : — 

cf . Head and body 100 ; tail 50 ; hind foot 17*5 ; ear 11, 

$. „ „ 103; „ 49; „ 18*0; „ 12. 

With regard to the number of the mammse, there appear to be 
only 6, two inguinal pairs and a posterior pectoral pair, no ti’ace 
of an anterior pectoral pair being discoverable. But the exami- 
nation has only been made on skins, none of them killed in the 
breeding-season, and must therefore not be looked on as final. 

“ Lives both in forest and on grassy hill-sides.” — if. P, A. 

39. Lepus timidus aixu Barr.-Ham,* 

cf. 129. Noboribetsu, near Moruran, Hokkaido. 

In the white winter pelage. 

Dimensions in the flesh : — 

Head and body 610 mm. ; tail 35 ; hind foot 142; ear 65. 

• F. Z. S. 1900, p. 90. 
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40. Lepus bbachyurus Temm. 

(S , 3. I'akaya, near Yonezawa, Uzeu, Hondo. 

c?. 175. Tajiiiia, Izu Peninsula, 8.E. Hondo. 

d*. 180. Ohito, Jzu Peninsula. 100'. 

d . 235, 242. 5 . 239, 244. Washikaguchi, Nara Ken, 

Hondo. 

d . 282, 305. $ . 283, 30G, 307. Jinrio, Tokushima Ken, 

Hhikoku. 

d. 421. 5. 413. Takainori, Kumamoto Ken, Kiusliiu. 

dimensions of an adult female in the flesh : — 

Head and body 505 mm.; tail 40; hind foot 135 ; ear 78. 

‘‘ Very common ; called ‘ Usangi ^ by the Japanese.” — M, P. A, 

41. Pextalagus furnessi Stone. 

d . 000. Oshima, Okinawa, Liu-Kiu Is. 

This spcHumen of the interesting Liu-Kiu Hare was presented 
to Mr. Anderson by Mr, Alan Owston, of Yokohama. It agrees 
with the type in the posse^sion of only five upper cheek-teeth. 

Another specimen is now living in the Duke of Bedford's 
menagerie at Woburn, 

42. Sus LEUCOMYSTAX Temm. 

$ . 252. Washikaguchi, Kara Ken, Hondo. 

“ The Wild Bojir is very common, some 500 being killed yearly 
in Kara Ken alone. Japanese name ‘ Inoshishi.' 3L P, A» 

43. NEMORHiEDUS CRisPTJs Temm. 

d . 229. 5 . 230. Washikaguchi, Kara Ken, Hondo. 

“ The Goat- Antelope is exceedingly lare in Kara Ken, and 
])robably everywhere, for this is but the second place where 1 have 
heard of its existence. I was told that 5 to 7 are killed yearly 
in Kara Ken. It inhabits dense forested heiglita, and when 
pursued seeks the rockiest and most precipitous places where it 
can find cover, Japanese name ‘ Niku.' ” — J/. P, A, 

44. Cervus sika Temm, 

$ . 228. Washikaguchi, Kara Ken, Hondo. 

“ Common, many liundreds being killed yearly by the natives. 
Native name ‘ Shika.' ” — M, P, A, 


APPENDIX. 

O71 CoU^ctiona from the Islands of Oki^ Yakmkima^ and 
Tane.gashima, 

I. Oki Islands. 

These islands lie about 50 miles out at sea, north of Matsuye, 
towards the western end of South-west Hondo. Mr. Anderson 
says : — “ Dogo Island, the largest of the group, is a heavily- wooded, 



358 MR. OLDFIBLB THOMAS OX [NoV. 28, 

mountainous island, rising in places to over 2000 feet. Only the 
broadest valleys are cultivated, and the hill-sides near the sea. 
The mountains are steep, but not usually rocky. With few 
exceptions dense forest clothes all the mountain-sides and tops. 
It consists of oaks, elms (‘zelkova’), chestnuts, cainelhis, pines, 
firs, and cryptoinerias. 

“The island is well watered. We had frerpient heavy rains 
during our stay, which vvas from June 28 to July 12. The 
prevailing temperature at the little interior hamlet where we 
stayed was 74*^ F. at noon. The nights were slightly cooler.” 

Of the geology Mr. Robert Anderson says : “ l)ogo seems to be 
founded on a formation of very old gneiss of sedimentary origin, 
which is concealed over much of the surface by recent volcanic 
i-ocks and local Tertiary deposits.” 

31 specimens were obtained in Dogo, Ixdonging to the following 
six species. Several show some slight modification as compared 
witli their Hondo allies. 

1. MoQERA WOOURA KOBEA5, Thos. 

c? . 586, 587, 596, 602. ? . 582, 585, 588, 589, 590, 594, 595, 
597, 601, 605, 607, 610. Dogo Island. 100'. 

These specimens are in no way distinguishable from the large 
Mole of S.W. Hondo. 

Their skulls, without exception, are all within the narrow 
limits of 38 to 40 mm. in total length. 

2. Urotricjius talpoides Temm. 

c^. 591. Dogo Island. 100'. 

3. Crocidura mi-NEZUMi Temm. 

cJ. 599. Dogo Island. 100', 

4. Micromys spfx'iosus naviqator*, suhsp. n. 

cJ. 583, 592, 593, 603. ?. 580, 584. Interior of Dogo 

Island. 

General characters as in Japanese speciosuSy though the colour 
is a little duller than the average and the feet are more Iwowiiish 
grey, not so distinctly white. Tail markedly shorter tJiaii in any 
specimens from elsewhere. 

Skull as in true speciosns. 

The following are the dimensions (in mm.) of four well-grown 
specimens : — 


Head and body 112 ; tail 87 ; liind foot 24*5; aar 16. 

d* )) 91 120; ,, 88; ,, 25 ; ,, 16’5, 

d (Type) „ „ 104; „ 79; „ 25 ; „ 15. 

? „ „ 104; „ 87; „ 24:5; „ 15. 


Skull of type — greatest length 29 mm.; basilar length 23; 
length of upper molar series 4'2. 

* Oki«oiit in the sea, ont in the offing. 
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Type, Young adult male, B.M. No. 6.1.4.378. Original 
numW 583, Collected 30 June, 1905. 

This insular form of the common Japanese Field-Mouse is 
readily recognisable by its much shorter Wl, this organ in true 
apecwgv^ being rarely less than 100 mm. in length. 

.5. MiCIIOMVS OEISlfA CELATIJS, Hubsp. n. 

cT . 598, 611. $ . 581 , 606. Interior of Dogo Island. 1 00^ 

Average size distinctly smaller than in mainland geisha, and 
the tail proportionally short. Pur fine and close ; hairs of back 
alK)ut 6 -7 mm. in length. Colour as in true geisha. 

Dimensions (in mm.) of three specimens, measured in the flesh : — 

d (Tv{>e) Head and body 80; tail 80; hind foot 19; ear 15. 

d „ „ 77; „ 83; „ 19; „ 14. 

» „ 78; „ 74; „ 19; „ 13. 

8kull of type — greatest length 24 mm., length of upi>er molar 
series 3*6. 

7^/pe. Male. B.M. No, 6.1.4.385. Original numl)er 611 
Collecte<l 10 July, 1905. 

These insula i* examples of the common //eis/fra-mouse are 5- 
15 mm. less in the head and body measurement, and 5-20 less 
in the tail, than specimens fi*om the mn inland, but are like the 
latter in all other respects. 

6. Lkpus braohyurus okik.vsis, subsp, n. 

d. 609 (i/</.). J. 604, 608 (yi^r.). Dogo Island. 100*. 

>Si/.e and otJier (?asential diameters as in true brashyurm, bnt 
tlie colour heavily blackened throughout, more oi* less melanistic. 
Of the type, the only adult, the geneml colour above is uniform 
bistre-brown, the ovdinaiy subterminal bufty rings on the hairs 
lieing either absent oi* mnch ledueed. Centml are«a of face and 
crown similar to back, as are the cheeks ; a lighter line running 
from the whiskers past the eyes to the ears. Nape hrown. Eaivs 
with the proectote* deep black, inconspicuously fringed with 
huffy ; metentote bhu'kish proximally, brownish huffy terminally, 
outer fringe narrow, <lull buflTy, inconspicuous ; metectote brown 
pimimally, the terminal half-inch black. Sides little lighter tlian 
back. Jnterramia dull whitish, reduced in size by the extension 
of the black chin-patch. Collar deep bistre-brown. Belly dull 
whitish. Limbs coloured like back, the long hairn of the feet 

Every inammaloi^Ht iu describiug Hpecimens has felt the need for names to 
characterise the different parts of the ear when folded, as in repose. The anterior 
third and posterior two-thirds of the outer surface, and the same of the inner, make 
four areas always distinguished from each other by colour or degi*ee of hairiness, and 
constantly have to he described. If, therefore, the whole outer surface of the ear be 
called the ectote, we may call its anterior part the pi'oectote and the posterior the 
metectote. Similarly the inner surface would bo the entote, its anterior part the 
proentote aud the p^terior part the metentote. In ordinary specimens, with 
thcrears folded hack, it is the proectote and tlie metentote which are visible and 
characteristically coloured, while the metectote and proeutote are commonly more 
or less naked and colourless. 

PROCJ. ZOOL. Soo,— 1905, VoL. 11. No. XXV. 
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smoky blackish. Tail black above, very slightly more greyish 
below. 

Skull as in true brachytirus. 

Dimensions of the type, measured in the flesh : — 

Head and body 506 mm. ; tail 54; hind foot 138 ; ear 78. 

T'i/pe, Adult female. B.M. Ko. 6.1.4.389. Original number 
604. Collected 7 July, 1905. 

This Hare affords an instance of the blackening so often found 
in insular forms. No doubt it is a kind of melanism, but the 
indications given by three specimens, even though they differ in 
degree, that the darkening is not spasmodic or individual, renders 
it necessary to recognise the animal by a subspecific name 

II. Yakushima. 

Yakushima was not visited by Mr. Malcolm Anderson, but by 
his brother, Mr. Robert V. Andei’son, who had been helping him 
in his collecting work in Kiushiu, Shikoku, and the Oki Islands. 
The following is an extmct from the admirable notes on the 
island he has given me : — 

“ Yakushima lies some forty miles south of the southernmost 
headland of Kiushiu, a few miles south-west of Tanegashima, and 
between 30° 15' and 60^ 25^ N. lat. It is one of the Osumi 
group of small islands which are the most northerly of the 
Liu- Kill curve. It is extremely mountainous in character, the 
only approximation to the level being along the coast whence a 
gentle incline slopes to the steep hills a (juartor of a mile to a mile 
away. The island is seen from the sea as a mass of densely- 
forested high mountains with stiuight low coast-line, several 
ridges that inclose basins culminating centrally in Miyanoura- 
dake at an altitude of more than six thousand five hundred feet. 
The island is circular, with a diameter of about fifteen miles. 
The sides of the hills usually slope at an angle of forty-five 
degrees, except here and there where great cliffs of granite make 
a break in the forest. 

“ The climate is very wet, and the island abounds in stimms and 
mountain-torrents. Light snow sometimes falls, even in summer, 
on the highest peaks. 

There are no rabbits or martens in Yakushima, but, according 
to native reports, weasels are common.” — i?. V, A. 

Although he heard of them from the natives, Mr. Anderson 
was not able to obtain any specimens of the Yakushima monkey, 
weasel, or deer; but it fortunately happens tliat a collection of 
Mammals has just been acquired by the Museum from Mr. Alan 
Owston, which contains examples of the first and third, besides a 
w^easel from Tanegashima, and I therefore record them here, so 
as to complete the list of the Mammals known to exist in the 
island. 

* Mr. Anderson has gince written to mo exprossin^ his conviction that the Oki 
Hare is constantly difierent from that from Hondo, 
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1. Maoaous pcrsoATiTB, Bly, 

cJ . OwBton OoUection. Nos. 1, 3, 4. $ , 2, 5, 

These specimens are dark in colour, but not darker than some 
of the Shikoku examples. 

2.. MOGBltA WOGURA KANAI, Subsp. 11 . 

C?. 560, 561, 564, 566, 569, 571, 573, 574. ?. 562, 563. 

Miyanoura, Yakushima. Sea-level. 

Two specimens in the Owston Collection. 

A small insular form, lathei* larger than the typical wogura of 
Yokohama, far smaller than the large kohece of S.W. Hondo, 
Shikoku, and the Oki Islands. Colour mther dark, tending towards 
slaty ; not so brown as in kohem. 

Dimensions of the type, measured in the flesh : — 

Hoad and lioily 138 mm. ; tail 14 ; hind foot 19. 

Skull — greatest length 35 ; basal length 30'3 ; greatest breadth 
16*6 ; front of upper canine to l>ack of m’ 12-8. 

Lengths of six other skulls, all male — 36‘2, 36*5, 35*1, 34*9, 
36*5, 35*4. 

T'lfpe, Old male, B.M, No. 6.1.4.394. Original number 569. 
Collected 13 June, 1905. 

The recuiTeuce of a small Mole at the south-west comer of the 
Japanese Islands, separated from the other small one of N.E. 
Hondo by the large kohecB, renders it a diflicult matter to know 
how liest to name th(3 diffei'ent forms. But as in my paper 
describing kohece the original wogura is allo(;ated to the Yokoliama 
animal, it seems better to maintain tliat reference in the absence 
of direct evidence to show that wogura was givtm to the small 
Mole now described. 

The extreme uniformity in the size of the specimens is very 
noteworthy. 

At the instJince of Mr. Robert Anderson I liave used for this 
Mole the name of Mr. K, Kanui, a native Japanese helper, to 
whom he and his brother were much indebted for assistance. 

Mr. Anderson states that the Mole is exceedingly common in 
Yakushima, where the damp climate no cloubt produces a plentiful 
crop of eartliworms. 

3. Crocibura dsi-nezumi umbrina Teinm. (?). 

$ . 547. Miyanoura. 40'. 

“ Caught in forest of lai'ge trees and himboo undergrowth.”— 

It V.A. 

This Shrew is rather darker and longer-tailed than the 
ordinary Japanese 0* dsi-nezumi^ and may represent the form 
described by Temminck as Sorex umhrhim, 

4. Mus MOiiOSSiNus Temm. 

cf . Miyanoura, Yakushima. 600'. 

25 * 



362 


ON UAUtUOM FBOX UVAS. 


[Nov. 29^ 


5. Mioromys spbciosus Temm. 

d . 556. $ . 545. Miyanoura, Yakushima. Sea-level to 400'. 

These specimens are rather more heavily blackened on the 
back than average mainland examples. 

6. Micromys geisha yakui, subsp. n. 

(S . 549, 551, 552. ? . 548, 550, Mountains of Oentml 
Yakushima. 3500'. 

Size and length of tail al)out as in typical geisha, but the feet 
unusually long and heavy. Colour mther darker and fur longer 
(hairs of back 7-8 mm.). 

Dimensions (in mm.) of three specimens, taken in the flesh : — 

cf Head and body 88; tail 101 ; hind foot 21 ; ear 15. 

$ (Type) „ „ 86; „ 96; „ 20-5; „ 14. 

? V i 20 ; „ 13*5, 

Skull of type — greatest length 25 ; length of upper molar 
series 4. 

Type, Female. B.M. No. 6.1.4.407. Original number 548. 
Collected 7 June, 1905. 

The long and rather dark fur of the Yakushima geisha is 
probably due to the extreme dampneas of the island, whei*e the 
min is heavy and continuous. 

These Mice were obtained during a. trip Mr. Anderson made 
up to the mountainous centre of the island, part of the way down 
into the basin which succeeds the liighest ridge to Iw seen fioin 
the seti. They appeare<l to Ik? abundant in the forest. 

7. Cervus sika Teram. 

J . Owston Coll. No. 1. Yakushima. 

HI. Tanegasiiima. 

“ Tanegashima lies between Yakushima and the mainland of 
Kiushiu, from whicli it is distant about 20 miles. It is com- 
paratively flat, the highest ridge attaining about 1200 feet. Jt 
is cultivated except on the centnd hills, which are covered [wirtly 
with forest, partly with gmss. 

“ Monkeys, weasels, deer, and lK)ars were i‘eiK)rted to us by 
the natives. No hares exist here." — M, P, A , 

Mr. Anderson only succeeded in obtaining examples of the two 
usual species of Mia'omys, A weasel from Tanegashima is in 
the Owston Collection. 

1. PuTORius iTATSi Temm. 

5 . Owston Coll. No. 1. Tanegashima. 

2. Micromys speciosus Temm. 

cJ . 522, 524. 2 » *^23, 525. Northern Tanegashima. Sea- 

level. 
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d . 527, 528, 537, 538, 530. ? . 526, 529, 531, 532, 533, 534, 
540. Central Tanegasliiina. 300' 

. 542. 5 . 543,544. Nisliiiioomote, Tanegashima. 150'. 

3. Micromys geisha Thos. 

d . 536. 5« 535,530,541. Coutrnl Taiu‘gashima. 300'. 

These specimens are intermediate, as should he the case, 
hotweeu the long-footed f/akui and the ordinary ijehlm of Japan. 
Three of the specimens are measured as having the hind foot 
19*5 mm. 

EXPLANATION OF PLATE IX. 

Mmtcld niefawpus bcdfordiy p. 343. 


I. A lu‘vi^ion of il»<‘ Ki.shcN of the Family (iaht.rnihp. 

By ( Tate Ufalvn, B.A., F.Z.S. 

PitHM'ived Octobov 1005. ) 

(Blat^X. 

'riie Calaxiidic are a family of Teleostean Fi-sluss which are placed 
hy Ikailengev in the llaplomi,a suhorder defined hy the abdominal 
V(‘id.ial fins, the persistent pneumatic duct, and the absence of a 
mesocoracoid element in tlie ])ectoral arch. 

Tii(*y ma> ht‘ thus defined , 

Maxillary Ixdn’nd tlu* juwmaxillary .and toothhvss. hut to a 
cej’tain (*\tent hor<lering iln* mouth. Parictals in contact, 
se])arating the frontals from the su)>raocci])it.d ; o) hitosphenoid, 
ha.si.splienoid, and opistliotic wanting; j>ro otics not forming a 
roof for the eye-muscle canal, which is (‘oniinent with the cranial 
cavil v; nu‘Sotlnnoid small, unpaired. Kihs atta(*hed to auto- 
genous [)arap(>pliyses ; ej)i])leurals and epiiieurals j)re.seiit. Post- 
(em])oral simple, attaclied to the epiotic ; pectoral pterygoids 
normal, 4 in unmher. 5 to 11 hranchiostegals ; gilhmemlaaiies 
fu‘e from the i.sthmiis ; pseudohiunchia* [ueseiit ; four gills, a 
slit iM'hind tin* fourth. Body iiake<l. Xo a<lipo.s(‘ fin. Pectorals 
])laccd low; vcntrals, if pjcsenl, witlj ti or 7 rays. Air-bladder 
pres(*nt. ()\a falling into the alMlominal cavity before extru.sioii. 

'Fla* clo.s(*ly allied I laphn'liitoiiidie difler in the greater develop- 
ment of the pnemaxillaries, the jHesence of a roof for the eve- 
mnseh' canal, fornie<l by the pro-otics, and in having an adipose fin. 

'Fhe Ksoci(hc of tlie Northern Hemisphere reseiiihle the 
( Jalaxiidie and Ua])lochitoni<he of the Southern in the primitive 
structure of the vertebra] cohimn, also in the .shape of the cmniuin. 
th(‘ oihito.spheiioid wanting and the opisthotie \ eiy small or ah.sent. 
However, tin* ])r(\sence of >veIl-dev(‘lo}>ed })air(‘d ethmohls and tlie 
Ncparat-ion of tlie [larietsds by the supraoccipital are cranial 
diflerences of consideralde impoiiitnee. 

* For explanation of tho Plates, see p. 383. 
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So long as they were supposed to be a fresh-water group, the 
geographical distribution of the Qalaxiidee was consider^ to be of 
considerable interest, occurring as they do in the Southern half of 
Australia, Tasmania, New Zealand and the neighbouring islands, 
Chile, Patagonia and the Falkland Islands, and at the C^pe of 
Good Hope. 

The occuiTence of Galaodaa mcmdalm in the sea has been 
recorded by Valenciennes and by Pliilippi, off the Falklands and off 
the coast of Chile respectively. The observations of Johnston in 
Tasmania and of Hutton and Chirke in New Zealand are to the 
effect that Gidaxias attenuatm descends to the sea periodically to 
spawn. Mr. Rupert Vallentin has seen shoals of little fishes, 
which 1 identify with the Galaxim grcmllimus of Canestrini, in 
the sea at the Falkland Islands. Recently Galaxias brevipinnis 
has also been found to be marine, G, bollansiy described by 
Hutton from the Auckland Islands, proving to be identical with 
this species. 

The Galaxiidte present many analogies to the Salmonida) of the 
Northern Hemisphere, both being circumpolar groups of marine 
oiigin which are establishing themselves in fresh-water. In both 
families we meet with non -migratory forms which appetir to have 
finally left the sea and witli others which return to the sea 
periodically; but whilst the migratory Salmonidse are anadromous, 
the migratory Galaxiidic, on the contrary, are cabidromous. 

The enormous range of variation in the fresh- water Salmonidie 
renders the (hdiruihition of species a matter of great difficulty, 
and so it is with the Galaxiidae, with the similar result that a 
large number of nominal or insufficiently defined species have 
been described. 

In some species numerous small blackish spots on the body and 
fins, due to the presence of parasitic oi'giinisms, are almost always 
present, and have been mistaken for colour-markings characteristic 
of the species (e. g. G. lynx and G. olidua). 

The bujTo wing- habits of a species of Gcdaxias have been recordefl 
by T. S. Hall (Viet. Nat. xviii. 1900, p. 65), who states that, 
according to the observations of Mr. Russell Ritchie of Launceston, 
in Tasmania Gcdaxias have been dug up in moist peaty soil, and 
swim when placed in water. As many m twelve at a time have 
been dug up in one place and lived in water in a pickle-jar for 
various periods up to three days. The loss of the ventml fins and 
the small eyes of the New Zealand NeaeJianiia apoday which 
burrows in damp clay, show its special adaptation to similar habits. 

The material on which the present revision is based consists of 
the specimens in the British Museum, including all the types 
described by Richardson and by Gunther, os well as a series of 
specimens from Tasmania, sent by Mr. R. W. Johnston in 1880, 
representing the species described by him, and typical examples of 
(r. nigothoruk Lucas and G. hollanai Hutton. A large series of 
specimens ^has been received from the Australian Museum, in- 
cluding the types of (?. occideniedisy G, imierhouasiy and G,Jcayi, 
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The author has also been permitted to examine the types of 
G, 8cr^a and 0. (yt*natu8, preserved in the Paris Museum, and 
those of G. attenuatu8^ G, macvlatm^ and G, aVpinm^ in the 
Museum of the University of Cambridge. 

The author wishes to gratefully express his thanks to the 
Director of the Australian Museum, to Mr. E. R. Waite, to 
Piofessor L. Vaillant and to Dr. S. P. Harmer. Also to Mr. J . 
A. Wolffsohn, who has kindly sent him a copy of Philippi’s paper 
describing the Chilian species. 

27 species may be regarded as well established, but this number 
will doubtless soon be augmented. Two genem may be recognised, 
Galaxias and Neochanna, 

Galaxias. 

Galaocias Cuv. R6gne Anim. ii. p. 183 (1817); Oiiv. Val. 
Hist. Nat. Poiss. xviii. p. 340 (1846) ; Giinth. Cat. Fish. vi. p. 208 
(1866). 

Mesites {non Geofir.) Jenyns, Voy. Beagle, Fish, p, 118 (1842). 

AuHtrooohitis Ogilby, Proc. Linn. Soc. N. S. Wales, xxiv. 1899, 
p. 158. 

Body more or less elongate. Teeth conical, pointed, in a singlt‘ 
series in the jaws and on the inner edge of each entopterygoid, 
and in a double series on the tongue. Eyes small or moderate, 
with a free cii'cuhir lid. Doi^sal fin more or less posterior in 
j>o.sition, with 9 to 15 rays ; anal opposite or posterior to the domd, 
with 10 to 19 rays. Ventral fins present, with 6 or 7 rays. 

Vertebra) 53 to 64 in number (53 in G. oUdus, 56 in G, plate 
60 to 61 in G, findlayiy 61 in G, fasciatits, 62 in G. attennati(8 ami 
G, niaculatm^ 64 in G^ brevipinnis). 


Synopsis of the Species, 

I. South African. ( Ventral s 6-ray ed ; doraal and anal fins each 


with 9 to 12 rays j cleft of mouth rather small.) 

Caudal truncate- rounded 1. zchratvs. 

Caudal cmarginate 2. pnnctifer. 

II. South American. 


A. 0 or 7 branchiosto^als ; caudal einarginate ; origin of anal 
opposite or slightly posterior to that of the dorsal. 

1. Origin of ventral equidistant from tip of snout and 
base of caudal or nearer the fontier. 

Length of head 6 (young) to Ql (adult) in the length of the fish . 3. attenuatus. 


Length of head 7 to (young) in the length of the fish ... .4 gracWimm. 

2. Origin of ventral neawr to base of caudal tiian to 
tip of snout. 

Maxillary extending to below' anterior margin of eye or slightly 

be} Olid 6. mac a1 atm. 

Maxillary extending to below anterior J of eye 6. alpinus. 

13. 8 or 9 hranchiostegals ; caudal truncate ; origin of anal 
posterior to that of the dorsal. 

Origin of ventral considerably nearer to base of caudal than to 

tip of snout. 7, plate (, 

Origin of ventral slightly ueai’er to tip of snout than to base of 

caudal 8. smithii. 
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III. New Zealand and neighbouring islands. 

A. Anal dn, when laid back, not reaching the procurrent 
caudal raye. 

1. 6 or 7 branchiostegalH ; 9 to 11 gilbrakerb on the lower 

pait of the anterior arch. 

rc<!toral extending letis than ^ of the diatance from its base to th«^ 

btise of ventral ; anal with 12 to 16 branched rays aftcminfas, 

Petitoral extending more than I of the distance from its base to 

the base of central; anal with 10 to 12 branched rays 9. huttom. 

2. 8 or 9 branchiostegals ; 12 to 14 gill-rakers on th(! 

low’d* part of the anterior arch .. lo. ^/n.r. 

Jl. Annl tin, when laid back, extending to the procun’cnt 
caudal rays Imt not to the base of the caudal ; 7 to 9 
gill-i*akers on the low’cr part of the anterior arch .... 11. A/ctvpiaa/s. 

('. Anal tin, when laid back, extending to or beyond the 
base of caudal ; 10 or 11 gill-rakois on the lower part of 
the anterior arch. 

Length of head 4-6 in the length of the ftsh (in specimens of 


82- 216 min.) .. Vi. fasciatun. 

Length of head in the length of the lish (in specimenh of 

103-205 inm.) 13. alepidotus. 

IV. Australian and Tasmanian. 

A. Ventrals 7-ray ed. 

1. Origin of anal oppO!»ite to that of the dorsal. 

Anal with 12-16 branched rays .... . ... 3. aUetttiatus. 

Anal with 10 branched rays ... 14. ovcidentaha. 


2. Origin of anal pos tenor to that of the dorsal, below 
or ill advance of the middle of the dorsal. 

a. Origin of ventrals equidistant from tip of snout 

and base of caudal. 

Lower jaw prqjeetiug; pectoral extending less than of the 

distance from its base to the base of ventral 15. aaitn. 

Lower jaw* shorter than the upper (in the adult) ; peetonil 
extending .1-^ of the distance from its base to the base of 
ventral 19. iwcdont. 

b. Origin of ventrals nearer to base of caudal than 

to tip of .snout ; jaws equal ant<*riorly. 
a. Pectoral extending much less than ^ of the 
distance from its base to the base of 

ventral 17. rostratus. 

ri. Pectoral extending aliout i of the distance 
from its base to the base of ventral. 

* Maxillary extending to below anterior 
\ or anterior | of eye. 


Length of head4^-'4^ in the length of the fish . . . 18. tviUftwcus, 

Length of head 4 in the length of the Ush .19. aumtus. 

** Maxillary extending to, or nearly to, 
below middle of eye. 

Anal, when laid back, extending to the base of caudal . 20. cu,rii. 

Anal, when laid back, not extending to the ba.se of caudal 21. affittis, 

3. Origin of anal posterior to the middle of dorsal. 
a. Ptxitoral extending less than k of the distance 
from its base to the hose of ventral. 

a. Lower jaw slightly projecting 22. onuitus, 

3. Jaws equal anteriorly or the lower some- 
what the shorter. 

Caudal peduncle 14-1^ long us deep 23. olidus. 

Caudal peduncle l|-2 as long as deep 24. fimdlayi. 

h. Pectoral extending more than k of the distance 

from its base to the base of veiitml 25. schomhurgkii* 

li. Ventrals 6-rayed 26. diwimiUi, 
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Oobitis zebratm CWtelii. Puiss. AtVique Auntr. ]). 56 (1861). 

(JfdcLnoh cajmisis Steind. Hitzb. Ak. Wien, ciii. 1894, p. 460, 
pi. iii. fig. 2. 

Teeth in the jjiws subequal, without distinct enlarged canine.s. 
Depth of body 5 5^ in the length, length of head 4-4 8nout 
a little shorter than eye, the diameter of which is about 4 in the 
length of hejid, interorbital width netiily 3. Jaws e(iual anteiiorly ; 
maxillary extending to below anterior | of eye. 8 gill-iakers on 
the lower part of the anterior arch. Dorsal 111 7 8 ; distance 
from origin of dorsal to hime of caudal 2|-2| in the length of the 
fish. Anal 111- IV 8, commencing below the middle or anterior 
jwirt of the doi'sal. Pectoral extending | of the disttiuce from 
its base to the base of ventml. Ventrals 6-rayed, originating at 
a point nearly equidistant from tip of snout and ba*ie of C4i,udal, 
extending .4-g of the distance from their Iwise to theoiiginof anal. 
Caudal subtruncate. Caudal peduncle twice ns long as deep. 
Irregular dark cross-lxas on the bick and sides of the body ; head 
and body covered with small dark dots. 

Cape of Good Hope. 

1. (54 inm.) Sir. A. Smith. 

2-0. (36-56 mm.) Nt*ar Oiim* Town. Prof. M. Wehei. 


2. Calaxias punptifer. (Plate X. hg. 3.) 

(Jobitis panall/er Casteln. Poiss. Afrique Austr. p. 56 (1861). 
Teeth in the jaws subequal, without distinct eidurgeil canines. 
Depth of body about 54 in the length, length of bead 44-~4 {. 
Snout shorter than eye, the diameter of which is 3 -34 in thelengtli 
of bead, interorbital width 2|-3|. Jaws equal anteriorly; 
maxillaiy extending to below anterior margin of eye or slightly 
beyond. 8 or 9 gill-rakers on the lower part of the anterior arch. 
Dorsal III-IV 7-8; distance from origin of dorsal to base of 
caudal 24-2!^ in the length of the fish. Anal Ill-lV 6 8, com- 
mencing l)elow the middle or posterior jmrt of the dorsal. 
Pwtoral extending ^ the distance from its base to the 'base of 
ventral. Ventrals 6-rayed, originating at a point neam* to ti]> 
of snout than to base of caudal, extending 4-^ of the distance from 
their base to the origin of anal. Caudal slightly emarginate. 
Caudal pedun(*le 2^-3 m long as deep. A series of obscure dai*k 
bars or blotches on the upj)er [mrt of the sides ; head and boily 
covered with small dark dots. 

Cape of Good Hope. 

This species is distinguished from G. zebralm by the shorter 
head, smaller mouth, more slender i«.udal j.)eduncle, &e., but 
especially by the difierent shape of the caudal fin. 

1-2. (47 and 64 mm.) Near Ca^ Town. 

3-12. (27-30 mm.) Durban Kd., Cape Town. 


8. African Mus. 
C. D. Rudd, Esq. 
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3. Galaxias attenuatus. (Plates XII. fig. 1, and XIII. fig. 2.) 

Memtes attenuatus Jenyns, Zool. ‘Beagle,^ Fish. p. 121, pi. xxii. 
fig. 5 (1842). 

Gidaacias truttaceus (non Ouv.) Valenc. in Ouv. R^giie Anim., 
Poiss. pi. xcvii. fig. 2 (1829). 

Galaxias scriba Ouv. & Yal. Hist. Nat. Poiss. xviii. p. 347 (1846); 
Richards. Zool. ‘ Erebus ’ ‘ Terror,’ Fish. p. 66 (1848) ; Glinth. 

Oat. Fish. vi. p. 212 (1866). 

Galaxias altenuatus Ouv. & Yal. t. c. p. 348 ; Giintli. t. c. p. 210 ; 
Hutton, Fish. N. Zeal. p. 60, pi. x. fig. 96 (1872); Kluiiz, Sitzb. 
Ak. Wien, Ixxx. 1879, p. 412; Macleay, Proc. Linn. 8oc. N. S. 
Wales, vi. 1881, p. 230; Johnston, Proc. Roy. Soc. Tasmania, 
1882, p. 130; Hutton, Trans. New Zealand Inst, xxviii. 1896, 
p. 317 ; Ogilby, Proc. Linn. Hoc, N. S. Wales, xxi. 1896, p. 71 ; 
Olarke, Trans. New Zealand Inst. xxxi. 1899, p. 78. 

Galaxias rmcvlaUts (non Jenyns) Richards, t. c. p. 75, pi. xliii. 
figs. 14-17. 

Galaxia>s rnmutus Philippi, Arch. f. Nat. 1858, vol. xxiv. i. p. 309. 
Galaxias krefftii Giinth. t. c. p. 211. 

Galaxias pu/nctatus Giinth. t. c. p. 212. 

Galaxias waterhousei Kreflft, Proc. Zool. Soc. 1867, p. 943; 
Klunz. 1. c. 

Galaxias cylhulrwas Oasteln. Proc. Roy. Soc. Yictoria,, i. 1872, 
p. 177 ; Macleay, t. c. p. 235. 

Galaxias delicatulm Oasteln. t. c. p. 178 ; Macleay, 1. c. 

Galaxias camphelli Sauv. Bull. Soc. Philom. (7) iv. 1880, p. 229. 
Galaxias nehulosa Macleay, t. c. p. 234. 

Galaxias alpmm (part.), Smitt, Bih. Svenska Ak. xxvi. iv. 
No. 13, p. 21, pi. ii. figs. 9-12 (1901). 

Teeth in the jaws subequal, without distinct enlaiged canines. 
Depth of body 5|-10 in the length, length of head 5-6^. Snout 
a little longer than eye (in the adult), the diameter of which is 3 
(young)-5 in the length of he^id, interorbitul width 2|-2^^. Jaws 
equal anteriorly ; maxillary extending about to the veiiiical from 
anterior margin of eye or a little beyond. 6 or 7 branchiostegals. 

9- 11 gill-rakers on the lower part of the anterior arch. Dorsal 

10- 13 (III-IY 7-9); disbince from origin of doi*sal to base of 
caudal 3| {young)-4| in the length of the fish. Anal 16-19 (III-Y 
12-15), commencing below the origin of doiml. Pectoral ex- 
tending from less than ^ to more than | of the distance from its 
base to the base of ventral. Yentrals 7 -rayed, originating at a 
point about equidistant from tip of snout and base of caudal or 
from base or anterior pari; of pectoral and origin of anal, extending 
less than | of the distance from their base to the origin of anal. 
Caudal slightly emarginate. Caudal peduncle 1|— 2 as long as 
deep. Golden or orange; upper parts of head and body finely 
punetulated with blackish and spotted or marbled with dai'k 
purplish ; fins immaculate. 

^uth Australia, Yictoria, New South Wales, Tasmania, New 
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Zealand and neighbouring islands, Falkland Ts., Tierra del Fuego, 
Patagonia, and Chile. 

With the type of the species, which I have been enabled to 
examine through the courtesy of Dr. S. F. Harmer, I have com- 
pared the types of G, scriha^ for permission to examine which I 
am indebted to Prof. L. Vaillant, of G, v)aterhoit8ei^ kindly lent by 
the Director of the Australian Museum, and of G, krefftii and 
G, preserved in the British Museum. 

The varying size of the eye in preserved specimens is sometimes 
due to the method of prevservation ; often the eye tends to protrude 
and the circular fold sun*onnding it is stretched or broken, thus 
apparently increasing the size of the eye. In the type of 6r. scriha^ 
which measures only 74 mm. in total length, the eye is slightly 
more than ^ the length of head. 


1. 

(130 mm.) ■) types of 

C Murray K. 

A. Lloyd, Esq. 

2-4. 

(70-00 mm.)) Q. krefftii. 

1 Sydney. 

G. Krefft, Esq. 

5. 

(170 mm.) type of G. 
punctatus. 

Eastern Ci*cek. 

G. Kreffb, Esq. 

6-8. 

(80-96 mm.) 

Australia. 

G. KreflFt, Esq. 

0. 

(105 mm.) 

Mooraboul R. 

Mr. E. Degen. 

10-19. 

(76-136 mm.) 

Tasmania. 

J. B. Jukes, Esq. 

20. 

(90 mm.) 

Tasmania. 

E. W. Johnston, Esq. 

21. 

(170 mm.) 

Tasmania. 

Sir. J. Richardson. 

22-23. 

(78 and lio mm.) 

?New South Wales. 

G. Krefft, Esq. 

24-26. 

(66-136 mm.) 

New Zealand. 

Otago Mus. 

27-33. 

(90-120 mm.) 

New Zealand. 

New Zealand Inst. 

34-36. 

(86 and 110 mm.) 

Falkland Islands. 

Sir J. Richardson. 

36, 

(60 mm.) 

Tierra del Fuego. 

Marquis G. Doria. 

87-44. 

(56-60 mm.) 

Magellan. 

Ilr. Coppinger. 

45-60. 

(63-80 mm.) 

? Peru. 

Royal Coll. Surgeons. 


The New Zealand mee may usually be distinguished by the 
following chanmters : — Head modemte (5|-6| in the length in 
specimens of 65-135 mm.) ; eye rather large (34~4^ in the length 
of head) ; ventrals nearly always nearei* to tip of snout than to 
base of caudal ; dorsal and anal fins almost triangular in shape, 
the rays decreasing from the first branched my, which is the largest, 
to the last, which is very shoi*t, the free edge of the fin being 
straight ; caudal distinctly emai-ginate. 

The Australian race often shows a slightly longer head (5-6 in 
the length in specimens of 70-170 mm.) and a slightly larger eye ; 
the ventrals are sometimes equidistant from tip of snout and base 
of caudah sometimes a little nearer to one or the other; the dorsal 
and anal fins are often more rounded than in the New Zealand 
form, the anterior bmnched rays being longer and decreasing in 
length less rapidly, the last ray also being longer ; the caudal is 
usually not quite so distinctly emarginate. 

The South American race seems perhaps to differ from the New 
Zealand one in having a slightly smaller head (5^-6| in the length 
in specimens of 55-1 10 mm.) and a smaller eye (3 in the length 

of head). 

GoUmxUm versicolor Oiisteln. (Proc. Zool. Soc. Victoria, i. 1872, 
p. 176) is probably allied to G, aUenuatm^ agreeing in the small 
head in the total length), small mouth (the maxillary just 
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reaching the vei’tical from the anterioi* margin of tlie eye), and in 
I laving the dorsal and anal opposite one another and the caudal 
emarginate. It appears to differ in the deeper body (depth 4^ in 
the totiil length) and the fewer fin-rays (Dorsal 9, Anal 12). It 
is descrilied from a specimen of 140 mm. from a mai*sh near 
8t. Kilda, Victoria. 

4. GaLAXIAS GllACTLLlMUS. 

Mesltes gr(icllliiuu8 Oanestriiii. Arch. Zool. Anat. Fisiol. iii. 
1864, p. 100, pi. iv. fig, 2. 

Galaxlas (jt^acillimns Gliiith. Cat. Fish. vi. p. 213 (1866). 

Galaxim immdatm (non Jenyns) Smitt, Bih. Hvenska Ak, 
XX vi. iv. No. 13, p. 21, pi. ii. figs. 5-8 (1901). 

I'eeth apparently as in G. aUenvatm. Depth of body 10-12 in 
the length, length of head 7-7 Snout a- little shorter than eye, 
the diameter of which is 3]-3| in the length of head and less than 
the interorbital width. Jaws equal anteriorly; maxillary ex- 
tending nearly to the \ eitical from the anterior margin of eye. 
5 or 6 branchiostegals. 9 or 10 gill-rakers on the lower pa.i*t of 
the anterior arch. Dorsal 11-12 (III- IV 8-9); distance from 
origin of dorsal to base of aiudal about 3^ in the length of the fish. 
Anal 16-17 (IIJ-IV 13 “14), commencing below the origin of 
doiml, when laid back not extending to the caiidal. Pectoral ex- 
tending about ^ of the distance from its base to the base of N eutral. 
Ventmls 7-r.iyed, originating at a^ioint nearei* to tip of snout than 
to base of caudal, and nearer to oidgiii of anal than to base of 
jiectoral, extending about f of the distance from their Iwist^ to the 
origin of anal. Caudal slightly emarginate. Caudal peduncle 2i 
as long as deep. Some small blackish si)ots on the head ajid on 
the upper part of the body; a line of black dots along the middle 
of the side and one at the Imse of each of the unpaired fins. 

Chile ; Falkland Is. 

1-1. (53-55 inni.) Falkland Is. K. \'jilU;ntiu, Esq. 

Possibly this species may be Im.sed ona larval form of G. attenuatus^ 
but if so it is remarkable that it has been recorded only from 
South America and that larval forms of other species huNc not 
lieen described. 

5. Galaxjas maoulattts. 

^fesites macidatus Jenyns, Zool. ‘Beagle,' Fish. p. 119, pi. xxii. 
tig, 4 (1842). 

(rcdaxias m(u:tdatu8 Cm’, k Vah Hist. Nat. Poiss. xviii. p. 355 
(1846); Giinth. Cat. Fish. vi. p. 212 (1866). 

Gcdaxlm pmictnlatus Philippi, Arch. f. Nat, 1858, vol, xxiv, i. 
p. 310. 

Galaxias co'ppingtri Giinth, Proc. Zool. Hoc. 1881, p. 21. 

Gcdaxicts alpinm (non Jenyns) Smitt, Bill. Svenska Ak. xxiv. 
iv. No. 5, p. 56, pi. V. fig. 40 (1899). 

Teeth in the jaws subequal, without distinct enlarged canines. 
Depth of lx)dy 6- 8 in the length, length of head 5|. Snout 
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nearly as long as eye, the diameter of which is in the length 
of head, interorbital width 2| 3. Jaws equal anteriorly ; 
nifixillary extending to below anterior margin of eye or slightly 
beyond. 6 or 7 branchiostegals. 9-1 2 gill-rakers on the lower 
part of the anterior arch. Doiml ITT IV 8 ; distance from origin 
of dorsal to base of caudal in the len^>h of the fish. Anal 

IV V 1 1-14. commencing below the origin of doi*Siil, when laid 
back not reaching the caudal. Pectoral extending from less 
than I to ^ of the distance from its Iwse to the bfise of ventml. 
Ventmis f* rayed, originating at a point a. little nearer to base of 
caudal tliiin to tip of snout or equidistant from middle of pectoral 
and origin of anal, extending from n little less than f to nearly ^ 
of the distance from their base to the origin of anal. Caudal 
slightly emai'ginate. Caudal peduncle l|-2 as long as deep. 
Clivaceous, covered with numerous irregular blackish spf)ts ; ibis 
immaculate. 

I^atagonia; l^ierra del Fnego; Falkland Islands. 


1. (73 mm.) type of G. copphuferL 
2-3. (76 and 83 mm.) 

4-8. (82-93 mm.) 

9-11. (65-76 mm.) 

12-21, (70-120 mm.) 


Alert Bay. Dr. Coppinjyer. 

Oraujjfe Bay. Bari'. Mus. 

Kalklaiul b. Commandev KnoekiM-, 

Falkland I«. U. Valleiitin. 

K^tero de Penco. F. LataNte, 


0. (tALAXIAS ALPINUS. 

Mesites alpinns Jeiiyns, Zool. ‘Betigle,^ Fish. p. 121 (1842). 

Galaxias alpimm Cm. ^ Val. Hist. Nat. I^oias. xviii. p. 350 
(1840); Giinth. Cat. Fish. vi. p. 212 (1866). 

IVeth in the jaws siibequal, without distinct enlarged canine.s. 
Depth of body about 7 in tlie lengtli, length of head 4^-4f . Snout 
shorter than eye, the diameter of which is 3-3^ in the length of hoatl 
a nd equal to the interorbitiil width. Lower jaw' slightly projecting ; 
maxillary extending to below anterioi* \ of eye. 6 bmnchiostegjils. 
1 2 gill-rakei’s on the lower part of the anterior ai'cli. l)oi*sal TI I 
H-9 ; tlistance from origin of doi-sul to base of caudal in the 

length of the fish. Anal LY 12 -13, commencing below or slightly 
behind the origin of dorsjd, when laid back not reaching the 
candnl. Pectoral extending | or netirly i of the distance from its 
]>ase to the base of ventral. Ventrals 7-rayed, originating at a. 
point ecpudistaiit from middle f)r posterior })art of eye and bast^ 
of caudal or from middle of pectoral and origin of anal, extending 
l;-|- of the distance from their l>ase to the origin of anal. Caudal 
apparently slightly emarginate. Caudal peduncle twice as long 
as deep. Head and body with small }>lackish dots, which are 
(‘specially developed to form a mid-dorsal longitudinal Iwnd. 

Alpine lakes of Hardy Peninsula, Tierra del Fuego. 

1. (62 mm.) oim of the types of the species. Cambridpje Uiiiv. Mus. 

Through the kindness of Dr. 8. F. Harmer, F.R.8., 1 have been 
enabled to examine the types of the species, two specimens which 
measure 52 and 62 mm. respectively in total length, and to retain 
one of these for the British Museum Collection, 



372 


MB. 0. TATE BEGAN ON THE FISHES 


[Nov. 28, 


7. GAXiAElAS PLATEI. 

Galaxias ^tei Steind. Zool. Jakrb. Suppl. iv. 1897, p. 329, 
pi. XX. fig. 13. 

Galamas alpimts^ (part.) Smitt, Bih. Svenska Ak, xxvi. iv. 
No. 13, p. 9, pi. iii. (1901). 

Teeth in the jaws subequal, without distinct enlarged canines. 
Depth of body 5-6 in the length, length of head 4|-4|. Snout 
longer than eye, the diameter of which is 5|-7| in the length of 
head, interorbital width 2|-2#. Jaws equal anteriorly; maxillary 
extending to below the middle of eye. 8 or 9 bianchiostegals. 
11-13 gill -lakers on the lower part of the anterior arch. Dorsal 
IV 8 ; distance from origin of dorsal to base of caudal in 

the length of the fish. Anal lY-V 10-11, commencing below the 
anterior part or middle of the dorsal, when laid Imck extending to 
the procurrent rays or b»rse of caudal. Pectoral extending of 
the distance from its Imse to the base of ventral. Venti*als 
7-rayed, oiiginating at a point equidistant from cheek or praj- 
opei*culum and base of ciiudal or from middle or extremity of pectoral 
and origin of anal, extending |-| of the distance from their base 
to the origin of anal. Caudal trunc.ate. Caudal peduncle as long 
or a little longer than deep. Head, body, and fins covered with 
numei’ous irregular dark spots. 

Patagonia. 

1. (106 mm,) Ilio Chico. Marquis G. Doria. 

2-6, (200 and 300 mm.) Magellan. Mous. F. Latasto. 

The two large fishes, undoubtedly belonging to one species, from 
a lake in the province of Punta Arenas, Chile, d(*scribed by 
Philippi (Verb. Deust. Wiss. Ver. Bant. Chile, iii. 1895, p. 19) 
under the names of Galaxias grandis and G. deljini, agree with 
G. plaiei in the form and pi*oj>ortions of head and body, size of the 
eye, shape of the caudal, length of pectoral and ventral and size 
of the dorsal fin, and also in coloration. The unpaired fins ax'o 
torn in the type of G. grandis, a fish of 330 mm., and the number 
of fin-rays in G, delfini is given as Dorsal 8, Anal 18. If it were 
not for this, I should have no hesibition in regarding this species 
and G, platei as the same. 

8. Galaxias smitiiii, sp. n. 

Lower jaw with distinct lateral canines. Depth of body 6| in 
the length, length of head 5|. Snout slightly longer than eye, 
the diameter of which is 4| in the length of head, interorbital 
width 2f. Jaws equal anteriorly ; maxillary extending nearly to 
below middle of eye. 8 branchiostegals. 10 gill-rakers on the 
lower part of the anteiior arch. Dorsal IJI-IV 9 ; distance from 
origin of dorsal to base of caudal 3| in the len^h of the fish. 
Anal IV 10, commencing below the anterior part of the 
dorsal, when laid back not extending to the caudal. Pectoral 
extending more than | of the distance from its base to the base 
of ventral. Ventrals 7-rByed, originating at a point slightly 
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nearer to tip of snout than to base of caudal or equidistant from 
base of pectoral and origin of anal, extending nearly f of the 
distance from their base to the origin of anal. Caudal truncate. 
Caudal peduncle If as long as deep. Greyish, with traces of 
darker vertical stripes ; a dark bar above the pectoral. 

Falkland Islands. 

1. (110 mm ) type of the species. Falkland Is. Sir A. Smith. 

9. Galaxias iiuttoni, sp. n. (Plate X. fig. 2.) 

Teeth apparently as in 6r. attemtatiis. Depth of body 
about 7 in the length, length of head nearly 5. 8nout a 
little shorter than eye, the diameter of which is 3-3| in the 
length of head, intororbital width about 2|. Jaws equal an- 
teriorly ; maxillary extending to below antei'ior | or anterior f 
of eye. 7 bninchiostegals. 9 gill-rakers on the lower part of 
anterior arch. Dorsal III -IV 7-8 ; distance from origin of dorsal 
to base of caudal 3 1-3| in the length of the fish. A nal IV- V 1 0-1 2, 
commencing belcw tlie origin or anterior part of domil, when laid 
back not extending to the caudal. Pectoml extending from more 
than I to I of the distance from its base to the base of ventral. 
Ventrals 7 -rayed, originating at a point equidistant fi-om tip of 
snout and base of caudal, of nearer the former, or equidistant fi’om 
base of pectoral and origin of anal, extending from more than | to 
I of the distance from their base to the origin of anal. Caudal 
emarginate. Caudal peduncle l|-2 as long as deep. Yellowish 
with brown crass bai^ ; fins pale. 

Ijake Rainiera, New Zealand. 

1-7. (39-45 mm.) types of the species. Lftke Rainiera. Prof. F. W. Hutton, 

Perhaps as closely allied to G, lynx as to G. aiUmmius, 

10. Galaxias lynx, (Plate X. fig. 4.) 

Galaxias olidas (non G until.) Hutton, Trans. N. Zealand Inst, 
v. 1872, p. 270, and Fishes of N. Zeal. 8uppl, p. 11 (1873). 

Gahxias lynx Hutton, Trans. N. Zealand Inst. xx\'iii. 1896, 
p. 317. 

Lower jaw with distinct lateral canines. Depth of body 6-7 in 
the length, length of head 4 J-4|. Snout nearly as long as or 
longer than eye, the diameter of which is 3|-5 in the length of 
head, inteix)rbital width 2|— 3. Jaws equal anteriorly or the lower 
slightly projecting ; maxillary extending to below middle of eye, 
in the adult. 8 or 9 bmnchiostegals. 12-14 gill-mkers on the 
lower part of the anterior arch. Dorsal IV 8 ; disUnce from origin 
of dorsal to base of caudal 3J-3| in the length of the fish. Anal 
V 10-11, commencing below the anterior pjirt of the dorsitl, when 
laid back not nearly extending to the caudtil. Pectoral extending 

or nearly \ of the distance from its base to the base of ventral. 
Ventrals 7-rayed, originating at a point alx>ut equidistant from eye 
and base of caudal or from middle or posterior part of pectoral and 
origin of anal, extending of the distance from their base to 
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tho origin of anal. Caudal truncate or wliglitly einarginate. 
CaudHl peduncle nearly twice as long ne deep. Tiacesof irregular 
dark cross-bars in the young. 

Lakes Coleridge and Wakatipu, New Zealand. 

1 3. (58-83 min.) Lako Colevid^e. C'aiitorlmry Mas. 

1. (170 mm.) Ijak<‘ Wakatipu. Otaaro Mua. 

1 1 . ( iALAXIAS HREVIPINXIS 

(talmuas hi'eripwiiia ( « iiiitJi. Cat. Fish. \'i. ji. 213 (1 8(Ui) ; Hutton, 
Fish. N. Zeal. p. 30 (1872), and Trans. N. Zealand Inst, xxviii. 
1896, p. 317. 

(ifihxim (jraudift Haast, ^J’mns. N. Zealand Inst. v. 1872, p. 278. 

(ialaxias rohlnnoni Clarke, Tmns. N. Zealand, Inst. xxxi. 1899, 
}). 89, pi. V. 

Oalnxias hollansi Hutton, 'J'raiis. N. Zealand Inst, xxxiv. 1902, 
p. 198. 

Lower jaw with distinct lateral canines. Depth of body 
4|-6| in the length, length of liead 4|-5-J. Snout as long 
as or longer than eye, the diameter of which is 4-6 in the 
length of head, interorbital width 2-2]. Jaws equal anteriorly 
or the lower a little shorter than the uppei* ; maxillary 
extending to below middle of eye or a Httle l^eyond. 7 branchio- 
stegals. 7-9 gill-rakers on the lower pa it of the anterior iirch. 
Dorsal IV 8 -9; distance from oj*igin of dorsal to base of caudal 
3|--4 in the length of the fish. Anal IV-V 9-10, commencing 
lielow the middle of the dorsal, when laid hack extending to the 
procurrent caudal rays. Pectoral extending fiom t to more than 
I of the distance froju its base to the bast* of ventral. V(*uti‘als 
7-iay<Ml, originating at a point about ec|uidistant from angle of 
mouth and base of caudal or from middle of pector-al ami origin of 
anal, extending ] j of the distance from their hast* to tin* origin 
of anal. Caudal truncate oi* slightly einarginate. Caudal pedunc le 
H^l if as long as deep. Hetid, body, and fins with tlark hrown 
spots, inarblings, or reticidations. 

New Zealand and neighbouring islands. 


1 3. (133*15.3 iniu.) ot the '.pci-irs. 

. New Zi^alHiid. 

Cajit. Stokes. 

k Skeleton. 

New Zealund. 

Dr. (liinther. 

5. (210 mm.) 

North Inland, N.Z. 

H. K. Nirholl, Ksq. 

a. (15Siiim.) 

Dunedin, N.Z. 

Ota^o Mils. 

7-11. (73-115 mm.) 

12. (1()5 mm.) type of O hollanni. 

Auckland b. 

Wolliu^rtou Mus. 
l*rof. F. W. Hutton. 


12. CaLAXIAS FASriATf'S. 

(lalaxlns fmeiattts Cray, Zool. IVIisc. p. 73 (1831), anti in 
Dieflenb. New Zealand, ii. p. 221 (1842); (hiv. tk Val. Hist. Nal. 
Poiss. xviii. p. 330 (1847); liichards. Z(h> 1. ‘Krebus’tk ‘Terror,' 
Fish. ]K 77 (1848); Ciinth. Cat. Fish. vi. p. 209 (1866); HutUm, 
Fish. N. Zeal. p. 39, pi. x. fig. 94 (1872), and Trans. N. Zealand 
Inst, xxviii. 1896, p. 317 ; Clarke*, ih. xxxi. 1899, p. 90, pi. v. 

* An excellent figure of this epecies is given in the ‘ Cambridge Natural History/ 
vol. vii. p. 607. 
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Gahfxiaa hrocckui Richards, t. c. p. 76, pi. xliii. figs. 8— 13. 
Galamim retictilatm Richards. 1. c. pi. xlii. figs, 7-12. 

Gahacim poatvectis Clarke, t. c. p. 88, pi. v. 

Lower jaw with distinct lateral canines. Depth of body 
4-5^ in the length, length of head 4-5. Snout as long as 
or a little longer than eye, the diameter of which is 4-5 
in the length of head, interorbital width lf-2]^. Jaws equal 
anterioi'ly; maxillary extending to below posterior part of eye. 
8 or 9 branchiostegals. 10 or 11 gill-rakers on the lower part of 
the anterior arch. Dorsal IV 7-9 ; distance from origin of dorsal 
to base of caudal 3i-44 in the length of the fish. Anal IV-V 
10-11, commencing below or a little behind the origin of dorsal, 
when laid back extending to or a little beyond the base of the 
caudal. Pectoral extending from more than | to nearly 1 of the 
distance from its base to the base of ventral. Ventrals 7-rayed, 
originating at a point ecjui distant from snout or eye and base of 
caudal or from anterior part or middle of pectoral and origin of 
anal, extending of the distance from their base to the origin 
of anal. Caudal truncate. Caudal peduncle from f to as long as 
deep. Brownish, with narrow light vertical stripes, which may 
be undulating oi* irregular or may form reticulations ; often a light 
vei'tical bar abo\'e the base of pectoral, succeeded by a dark purplish 
blotch. 

New Zealand (uid neighbouring islands. 

1-3. (82-210 mm.) typos of tho New Zealand, 

species. 

4. (145 mm.) New Zealand. 

6. (216 mm.) type of Q, hrocclius. Auckland Islands. 

6-8. (140-170 mm.) types of Auckland Islands. 

G, reticulahis. 

9-10. (150-186 mm.) New Zealand. 

11. (116 mm.) Porirua. 

12. (206 mm.) Chatham Islands. 


Dr. Dieffenbach. 

Dr. Sinclair. 

Sir tl. Richardson. 
Sir J. Richardson. 

Capt. Stokes. 
Wellinjjton Mus. 
Prof. P. W. Hutton. 


A large female specimen, ready to spawn, measuring 265 mm. 
in total length, lias not been included in the above diagnosis. 
The depth of the body is f of its length, the caudal peduncle is 
as long us deep, the inaxillar}'' does not extend beyond the middle 
of the eye, the origin of the anal fin is only a little in advance 
of the middle of the doiml. These peculiarities appear due 
partly to tlie condition of the fish, partly to individual variation. 


13. Galaxias albpidotus. 

A'sox alepidotus Forster, Descript. Anim. p. 142 (1844) ; 
Schneider in Bloch *s System. Ichthyol. p. 395 (1801). 

Galaxias alepidotus Cuv. R^gne Anim. ii.p. 283 (1829); Richards, 
in DiefFenb, New Zealand, Appendix, p. 219 (1842), and Zool. 
* Erebus* k ‘Terror,* Fish. p. 77 (1848); Giinth.Cat. Fish. vi. p.208 
(1866) ; Hutton, Fish. N. Zeal. p. 58 (1872), and Trans. N. Zealand 
Inst, xxviii. 1896, p. 317. 

Galaxias forsteri Cuv. k Yal. xviii. p. 351 (1847). 

Proo. Zool. Soct.— 1905, Vol. II. No. XXVI. 
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GcAoxias kokopu Clarke, Trails. N. Zealand Inst. xxxi. 1899, 
p. 88, pi. iv. 

Lower jaw with distinct lateml canines. Depth of l)ody 4 -4J 
in the length, length of head 3|-3^. Snout a. little longer than 
eye, the diameter of which is 5 in the length of head, interorbital 
width 2^2^. Jaws equal anteriorly; maxillaiy usually extending 
beyond middle of eye. 8 or 9 branchiostegals. 10 or 11 gill-rakers 
on the lower part of the iinterior arch. Dorsal IV 9-10; distance 
from origin of dorsal to base of caudal 4-4^ in the length of the 
fish. Anal IV-V 10~1 1, commencing below or a little l)ehind the 
origin of dorsal, when laid back extending beyond the base of 
caudal. Pectoial extending 4-| of the distance from its base to 
the base of venti’al. Ventrals 7-rayed, originating at a point 
equidistant from cheek or posterior margin of eye and base of 
caudal or from middle of pectoral and origin of anal, extending 
of the distance from their base to the origin of anal. Caudal 
truncate. Caudal peduncle nearly | as long as deep. Brownish, 
with mther large rounded, oblong oi* crescentic, light yellowish 
spots ; fins dusky. 

New Zealand. 

1-3. (163-205 mm.) Now Zealand. Capt. Sfcokes. 

4. (196 mm.) Thomson Sound, Otago. Otago M\ih. 

14. Galaxias ocoidbntalis. (Plate XI. fig. 4.) 

Galaxiaa occklentalis Ogilby, Proc. Linn. Soc. N. S. Wales, 
xxiv. 1899, p. 157. 

Teeth in the jaws sul>equal, without distinct lateral canines. 
Depth of body 5| in the length, length of head 5^. Snout a 
little longer than eye, the diameter of wliich is 4^ in the length 
of head, interorbital width 2f . Lower jaw projecting ; maxillary 
extending to below anteiior ^ of eye. 6 or 7 bmnchiostegals. 
10 gill-rakers on the lower part of the anterior arch. Dorsal 10 
(III 7) ; distance from origin of dorsal to base of caudal 4^ in 
the length of the fish. Anal 15 (Y 10), commencing below the 
origin of dorsal, when laid back not nearly extending to the 
procurrent caudal rays. Pectoral extending a little moro than 
^ of the distance from its base to the base of ventiul. Yentmls 
7-rayed, originating at a point equidistant from tip of snout 
and base of caudal or a little nearer to origin of anal than to 
l)ase of pectoral, extending a little more than ^ of the distance 
from their base to the origin of anal. Caudal slightly emarginate. 
Caudal peduncle IJ^ as long as deep. Yellowish, with narrow 
dark cross-bais on the sides of the body ; a pair of dark blotches 
on the basal part of the caudal. 

Western Australia. 

1. (156 mm.) one of the types. W. Australia. Australian Mus. 

15. Galaxias waitii, sp. n. (Plate XI. fig. 2.) 

Teeth in the jaws subequal, without distinct lateral canines. 
]3epth of body in the length, length of head 4^4^. Snout 
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longer than eye, the cliametei* of which is 5-5^ in the length of 
head, interorbital width . Lower jaw slightly or distinctly 
projecting ; maxillary extending to below anterior | of eye. 6 or 
7 branchiostegals. 11 or 12 gill-rakers on the lower part of the 
anterior arch. Dorsal 11-13 (IV-V 7~8); distance from origin 
of doi’sal to base of cjiudal 3^-44 in the length of the fish. Anal 
13-14 (IV 9-10), commencing below or somewhat in advance of 
the middle of dorsal, when laid back extending nearly to the 
procnrrent caudal rays. Pectoml extending a little more than | 
of the distance from its base to the base of the ventral. Ventiuls 
7-rayed, originating at a point equidistant from tip of snout and 
base of caudal or from base of pectoi^al and origin of anal, extending 
J- f of the distance from their l)ase to the origin of anal. Caudal 
slightly emarginate. Caudal peduncle l^~lf long as deep. 
Brownish (in spirit) ; caudal fin with a more or less distinct pair of 
dai'k stripes i*unning from the base to the posterior angles of the 
fin. 

Culpa Creek, New South Wales. 

1- 4-. (110-126 mm.) tyi >08 of tlir sppcics. Australian Museum. 

16. Calaxias werdoxi. (Plate XL fig. 1.) 

Galaxias weedont Johnston, Proc. Roy. Soc. Tasmania, 1881, 
p. 131 (1882). 

Galaxias atkimoaii Johnston, 1. c. 

Lower jaw with the lateinil teeth slightly or distinctly enlarged 
and canine-like. Depth of Iwdy 5-6 i- in the length, length of 
head 5. Snout slightly longer than eye, the diameter of wliich is 
44-4| in the length of head, interorbital width 2^2|. Lower 
jaw slightly shorter than the upper; maxillary extending to below 
the middle of eye. 9 bmuchiostegals ; 9 gill-mkers on the lower 
pai*t of the anterior arch. Dorsal 11-12 (TV 7-8); distance 
from oi igin of doiml to base of caudal 341-3^ in the length of the 
fish. Anal 14 (IV-V 9-10), commencing below or in advance 
of the middle of dorsjil, when laid back nearly reaching the 
procurrent caudal rays. Pectoml extending of the distance 
fioni its base to the base of ventiul. Ventmls 7-rayed, originating 
at a point efpiidistant from tip of snout and base of caudal or 
from base of pectoral and origin of anal, extending of the 
ilistance from their base to the origin of anal. Caudal slightly 
emarginate. Caudal peduncle 1^ as long as deep. Brownish, 
with dark brown spots and vertical bars ; a dark bar above the 
base of pectoral ; fins with a few dark spots. 

Tasmania. 

1. (110 mm.) Tasmania. R. W. Johnston, Esq. 

2- 3. (100 and 106 mm.) Australian Mus. 

The first specimen was received from Mr. Johnston in 1880, 
and it appeal’s to correspond to his Galaocim weedoni from the 
River Mei’sey. 

Five small specimens (50-68 mm.) from Lake Laura, receivexi 

26* 
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from Pi‘of. W. Spencer, agi-ee very well with Johnston’s 
description of Galaxias aikinaonii from the River Pieman. They 
differ from the adult fish in the more slender body (depth 6-8 in 
the length, caudal peduncle If-lf as long as deep), the smaller 
mouth with the jaws equal anteriorly, and the less distinct 
markings. 

17. (tALAXIAS ROSTRATUS. 

Gcdaxiaa roatraiua Klunz. Arch, f, Nat. 1872, p. 41, 

Depth of body 8^ in the total length, length of head 54. 
Snout 1 J as long as eye, the diameter of wdiich is in the length 
of head and 1^ in the interorbital width. Jaws equal anteriorly ; 
maxillary extending to below middle of eye. 6 branchiostegals. 
Dorstil 11. Anal 14, commencing a little behind the origin of 
the dorsal. Pectoral extending much less than \ of the distance 
from its base to the base of ventral. Ventials 7-inyed, 
originating at a j)oint equidistant from antei'ioi* maigin of eye 
and base of caudal. A dark spot on the base of the caudal fin. 

Mersey River. 

Total length 130 inni. 

Evidently allied to 6'. occidenUdis and G, nmtll 

18. CtAlaxias tru'jtaoeus. (Plate XIll. fig. 4.) 

Galaociaa truUacens Cuv. R6gne Anim. ii. j). 283 (1817); Cuv. 
& Yal. Hist. Nat. Poiss. xviii. p. 344, pi. 543 (1846); Richards. 
Zool. ‘Ei'ebus’ ‘Terror,’ Fish. p. 75, pi. xlii. figs. 1-6; GUnth. 
Cat. Fish, vi. p. 209 (1866); Macleay, Proc. Linn. Hoc. N.S. 
Wales, vi. 1881, p. 229; Johnston, Proc. Roy. Soe. Tasmania, 
1882, p. 130. 

Galaxias ocellaPas McCoy, Intern. Exhib. Ess. p. 14 (1866); 
Casteln. Proc. Zool. Soc. Victoria, i. 1872, p. 175; Macleay, t. c. 
p. 235. 

Lower jaw with the latenil teeth more or less distinctly enlarged 
and canine-like. Depth of body 5-6 in the length, length of 
of head 4|--4|^. Snout as long m or slightly longer than eye, tin* 
diameter of which is 4-4f in the length of head, interoibital 
width 2|. Jaws equal anteriorly ; maxillary extending to belo\A 
anterior \ oi‘ anterior of eye. 7-9 biunchiostegals. 8 or 9 gill- 
rakers on the lower part of the anterior arch. Dorsal 10-12 
(111-IY 7-8) ; distance from origin of dorsal to base of caudal 
3|-3f in the length of the fish. Anal 14-16 (lY-Y 10-^12), 
commencing below the anterior J- of the dorsal, when laid hick 
usually reaching the procurrent caudal rays. Pectoral extending 
^ the distance from its base to the base of ventral. Ventrals 
7-rayed, originating at a point equidistant from eye and base of 
caudal, extending | of the distance from their base to the oiigin 
of anal. Caudal emarginate. Cauda] peduncle a litttle longei- 
than deep. Olivaceous, with purplish ocellated spots ; upper lij) 
dark ; an oblique dark stripe running bfick from below the eye ; 
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sometimeH 2 or 3 dark vertical bars above the base of the pectoral ; 
doiml, anal, and ventral fins sometimes blackish at the tip, 
Tasmania; Victoria. 

A. Forma typioa^ with 2 or 3 dark veitical bars above the pectoral 

and with the dorsal, anal, and ventral fins blackish at the tip. 

1. (105 mm.) Tasmania. Sir J. Bicharclson. 

2-6, (90-130 mm.) Tasmania. Haslar Coll. 

7~8. (110-160 mm.) 'rasmauia. J. Gonld, Esq. 

9-11. (lOT-llB mm.) Tasmania. R. W. Johnston, Esq. 

B. Variety without bars above the pectoral, with fins uniformly 

pale. 

1-2. (112 and 128 mm.) Moombool R., Victoria. Mr. E. Degen. 

According to Johnston (Z. c.) there are Tasmanian varieties of 
tliis species without bars above the pectoral. 


19. Galaxias AURATiTS. (Plate XTIl. fig. 1.) 

(kilaxias anratus Jolinston, Proc. Roy. Soc. Tasmania, 1881, 
p. 131 (1882). 

Lower jaw with the lateral teeth somewhat enlarged. Depth 
of body about 6 in the length, length of head about 4. Snout 
scarcely longer than eye, the diameter of which is 4^ in the 
length of head, intororbitjil width 2'|. Jaws equal anteriorly; 
ma-xillary extending to below anterior | of eye. 7-9 branchio- 
stegals. 10 gill-rakers on the lower part of the anterior arch. 
Dorsal JV 8 ; distjtnce from origin of dorsal to base of caudal 
3| in the length of the fish. Anal IV 10, commencing below the 
middle of the dorsal, when laid back extending to the procuirent 
caudal mys. Pectoral extending ^ the distance from its Imse to 
the base of ventral. Ventrals 7-niyed, originating at a point 
equidistant from posterior margin of pi*8Boperculum and base of 
cii-udal, extending nearly to the vent. Ca udal emarginate. Caudal 
peiluncle as long as deep. Reddish above, golden on the sides and 
beneath ; upper pai’t of head and liody with numerous rathei* large 
purplish spots ; fins pale, the doiml, anal, and ventrals with the free 
edge blackish. 

Neighbourhood of the Great Lake, Tasmania. 

The description above is based on a single specimen metisuring 
125 mm. in total length, received from Mr. R. W, Johnston in 
1 880. The species is said by him to be confined to the neighlxiur- 
hood of the Great Lake, at an altitude of about 4000 feet, and to 
attain a larger size than any other member of the genus. He 
gives the following measurements of a large sjiecimen : — Total 
length 9| inches ; length, without caudal, 8J inches ; length of 
head [^. e. including oiiercular flap] 2| inches ; depth of lx)dy 
nearly 2 inches ; length of snout | inch ; interorbital width 
1 inch. 

The species is especially distinguished from the allied 6r. trivt- 
tcbcem by the larger head aiid the more posterior position of the 
ventrals. 
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20. Galaxias coxit. (Hate XII. fig. 2.) 

Galaxlas coxii Macilea}', Proc. Linn. Soc. N. S. Wales, 1880, 
p. 45. 

Galaxias niyothornh Luais, Proo. Roy. Soc. Victoiia, (2) iv. 
1892, p. 28. 

Lower jaw with distinct lateral canines. Depth of body 5 (> 
in the length, length of head 4|-5. Snout m long as or a 
little longer than eye, the diameter of which is 4~5 in the 
length of head, interorbital width 2~2^. Jaws ccpial anteriorly ; 
maxillary extending nearly to below middle of eye. 7 or 8 
branchiostegals. 8 9 gill-rakei’s on the lower part of the anterior 
arch. Dorsal IV 7-9 ; distance from origin of dorsal to base of 
caudal 3|-4 in the length of the fish. Aiifd TV- Y 8-10, com- 
mencing below or in advance of the middle of dorsjil, wdien laid 
back extending to the base of caudal. Pc*ctoi*a.l extcaiding about 
J of the distance from its base to the base of venti'id. Ventrals 
7-rayed, originating at a point e(]uidistant from eye and base of 
caudal or from middle of pectoi*a.l and origin of anal, extending 
more than ^ of the distance from their base to the origin of anal. 
Caudal slightly ernarginate. Caudal peduncle as long as ora little 
longer than deep. Brownish, with numerous small dark spots or 
vertical streaks ; a moi*e or less distinct dark veitical bar a bove tlu^ 
base of pectoral ; fins usually dusky. 

Victoria; New South Wales. 

1. (95 mm.) oiio of flu* Niprotlioruk, A’i(;tonsi. Prof. A. Dondy. 

of G. niffothoi'iik. 

2-6. (145-180 mm.) Australian 

The specimens receivec'i from the Australian Museum, without 
name and without locality, evidently coirespond to Macleay’s 
Galaxias coxii, from Mt. Wilson, New’ South Wales, and may 
probably be regarded as the types of that s}>ecies. 

21. Galaxias affinis, sp, n. (Plate X. fig. 1.) 

Lower jaw^ with distinct lateral canines. Depth of body 0-7 in 
the length, length of head 4j-4.]J. Hnout longer than eye, the 
diameter of which is 4| 5| in the length of head, interorbital 
width 2g -2|. Jaws equal anteriorly ; maxillaiy extending to 
below middle of eye. 8 or 9 branchiostegals. 8 or 9 gill-mkers 
in the lower part of the anterior aidi. Dorsal IV 6-8 ; distance 
from origin of dorsal to base of caudal in the length of the 

fish. Anal IV-V 8-9, commencing below ibhe middle of doiml, 
when laid back not reaching the caudal. Pectoral extending nearly 
^ of the distance fi*om its base to the base of ventral. Ventrals 
7-i-ayed, originating at a point about equidistant from eye and 
base of caud^ or from anterior part of pectoral and origin of anal, 
extending | or nearly | of the distance from their base to the 
origin of anal. Caudal slightly emaiginate. Caudal peduncle 
1^-1 1 as long as deep. Brownish, writh numerous small dark 
spots ; a dark v ertical Imr above the base of pectoral ; fins dusky. 
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Tasmania. 

This species is very closely allied to G, coxii, but is distinguished 
by the smaller eye, the somewhat shorter ventrals, less deep anal,, 
and more slender caudal peduncle. 

I- 4. (120-160 mm.) types of the Lake St. Clair. Prof. W. B. Spencer. 

sjKicieK. 

6-6. (73 and 78 mm.) Tasmania. Australian Mus. 

22. Galaxias ornatus. 

Galaodas oniatus Casteln. Pi*oc. Zool. Soc. Victoria, ii. 1873,, 
p. 153 ; Macleay, Proe. Linn. Soc. N. S. Wales, vi. 1881, p. 237. 

Depth of body about 6 in the length, length of head 5f . Snout 
a little longer than eye, the diameter of which is 5 in the length 
of head, interorbital width 2|. Lower jaw slightly projecting ; 
maxillary extending to below anterior ^ of eye. 8 gill-rakers on 
the lower part of the anterior arch, rioiml 111 8 ; distance from 
origin of dorsjil to base of cuiudal 3|^ in the length of the fish. 
Anal 111 9, commencing slightly in advance of the posterioi* end 
of the base of dorsal, when laid back not extending to the caudal. 
Pectoral extending of the distance from its base to the base of 
ventral. YentraLs 7-ray ed, originating at a i)oint nearly equi- 
distant fi’om tip of snout and base of caudal, extending f of the 
distance from their base to the origin of anal. Caudal emarginate. 
Caudal peduncle If as long as deep. Body with numerous iri*e- 
gular dark vertical stripes ; fins immaculate. 

Victoria. 

The typical example, from Cardinia Creek, mejisures 105 mm. in 
totjil length ; I have been permitted to examine it by the courtesy 
of Prof. L, Vaillant. 

23. Galaxtas oLinus. (Plate XI. fig. 3.) 

Galaxias olidvs Giinth. Cat. Pish. vi. p. 209 (1866). 

Galaxias kayi llainsay & Ogilby, Proe. Linn. Hoc. N. S. Wales, 
(2) i. 1886, p. 6. 

Teeth in the jaws subequal, without distinct lateral canines. 
Depth of body 4 6^ in the length, length of head 5-5|. Snout 
as long as or slightly longer than eye, the diameter of which is 
4-4| in the length of liead, interorbital width 2^2^. Jaws equal 
anteilorly ; maxillary extending to below middle of eye. 7 or 8 
branchiostegals. 7 or 8 gill-i*akers on the lower part of the 
anterior arch. Doi-sal 10 -12 (III- IV 7-9) ; distance from origin 
of dorsal to base of caudal 3-J— 3| in the length of the fish. Anal 

II- 13 (IV 7-9), commencing behind the middle of the dorsal, 
when laid back nearly reaching the procuirent caudal rays. 
Pectoral extending from 4 to a little more than | of the distance 
from its hose to the base of ventral. Ventrals 7-i*ayed, originating 
at a point equidistant from eye and base of caudal or fi’om middle 
or posterior part of pectoml and origin of anal, extending of 
the distance from their baae to the origin of anal. Caudal slightly 
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emarginate. Caudal peduncle as long as deep. Dark spots 
or undulating vertical stripes on the sides of the body. 

South Australia. 

1-2. (100 and 110 mm.) types of the species. O. Krefft, Esq. 

8. (1L2 mm.) one of the types of kayi. Fifth Creek. Australian Mus. 

4-6. (76 and 84 mm.) Adelaide. ,i 

6. (74 mm.) S. Australia. ,, 

24. Galaxias findlayi. (Plate XIII. fig. 3.) 

Galctxim Jmdlayi Macleay, Proc. Linn. Soc. N. S. Wales, vii. 
1882, p. 107 ; Ogilby, Proc. Linn. Soc. N. S. Wales, xxi. 1896, p. 66. 

Teeth in the jaws subequal, without distinct lateral canines. 
Depth of body 6|~7| in the length, length of head 4|-5|. Snout 
as long as or longer than eye, the diameter of which is 4-5 in the 
length of head, interorbital width 2|-2^. Jaws equal anteriorly 
or the lower somewhat the shorter ; maxillary extending to below 
anterior^ of eye or beyond. 8 to 10 branchiostegals. 7 to 9 gill- 
rakers on the lower part of the anterior ai'ch. Dorsal 11-13 
(III-IV 7-9) ; distance from origin of dorsal to base of caudal 
3|-3^ in the length of the fish. Anal 13-14 (III-V 8-10), com- 
mencing below the posterior ^ of the dorsal, when laid back not 
extending to the caudal. Pectoral extending ^ of the distance 
from its base to the base of ventral. Yentiuls 7-rayed, originating 
at a point e(|uidistant from eye or cheek and base of caudal or 
from posterior part of pectoral and origin of anal, extending ^ the 
distjxnce from their base to the origin of anal. Caudal slightly 
emarginate. Caudal peduncle 1|~2 as long as deep. Sides of 
body with dark spots, blotches, or vertical bars. 

Victoria ; New South Wales. 

1-2. (76 and 78 mm.) Mt. KosciuHko. 

3-7. (40-80 mm.) Australian Alps. 

8-9. (81 and 83 mm.) Richmond R. 

10-11. (42 and 67 mm.) Colo Vale. 

12-13. (66 and 68 mm.) 

Galaxias planiceps and G, hong-hong Macleay, Pi-oc. Linn. Soc. 
N. S. Wales, vi. 1881, p. 233, respectively from Bathurst and 
fiom Moss Vale and !l^ng-Bong, are probably not distinct fi‘om 
this species. 

25. Galaxias schomburgkii. 

Galaxim schoiDihurgkii Peters, Monatsb. Ak. Berlin, 1868, 
p. 455. 

Depth of body 6^ in the total length, length of hetid 5|. Eye 
occupying the second fourth of the len^h of the head. Doisal 9. 
Anal 10, commencing scarcely before the posterior end of the 
dorsal. Pectoral extending more than | of the distance from its 
base to the base of ventral. 

Adelaide. 

Total length 50 mm. 

Probably allied to G> olidns. 


J. Douglas Ogilb^', Esq. 
Au8traliai\ Mur. 

» 
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26. Galaxias DissiMiLis, sp. n. 

Teeth in the jaws subequal, without distinct lateral canines. 
Depth of body 6 in the length, length of head 3|. Snout much 
longer than eye, the diameter of which is 5 in the length of head, 
interorbital width 3^. Jaws equal antenorly ; maxillaiy extending 
to below anterior J of eye. 8 or 9 branchiostegols. 13 gill-rakers 
on the lower part of the anterior arch. Dorsal 13 ; distance from 
origin of dorsal to base of caudal 2^ in the length of the fisli; 
length of base of dorsal equal to its distance from the caudal. 
Anal 9, commencing below the last 2 or 3 rays of dorsal, when 
laid back not reaching the caudal. Pectoral extending § of the 
distance from its base to the base of ventral. Ventmls 6-i*ayed, 
commencing below the origin of doisal, extending nearly to the 
origin of anal. Caudal slightly emarginate. Caudal peduncle 
If as long as deep. Uniform biownish (in spirit). 

? New South Wales. 

1. (76 inm.) type of the specie^. Australian Mns. 


Neochanna. 

Xeochmina Giinth. Ann. Mag, Nat. Hist. (3) xx. 1867, p. 305. 
Differs from Galaxias in having no ventral fins, the teeth in the 
jaws obtuse and somewhat compressed, and the palate toothless. 
54 vertebne. 

A single species from New Zealand. 


Neochanna apoda. 

Neockmiim apoda Giinth. t. c. p. 306, pi. vii. ; Hutton, Fish. 
N. Zeal. p. 61, pi. x. fig. 97 (1872). 

Depth of body 7-8 in the length, length of head 5-5f, Dia- 
meter of eye 6-8 in the length of hea^l, interorbitfd width 2|-2f. 
Jaws efpial anteriorly ; maxilhuy extending to below the eye. 
7 branchiostegals. 8 gill-nikers on the lower paH of the anterior, 
arch. Dorsal 16-19; distance from origin of doiml to base of 
caudal 3f“3f in the length of the fish. Anal 16-19, opposite to 
the doiml and similar to it, both fins subcontinuous with the 
mudal. Pectoral about f the length of head. Caudal rounded. 
Yellowish, marbled or binned with dai*k blown ; fins sometimes 
with small dark spots. 

New Zealand. 


1. (136 mm.) type of the species. 

2. (114 mm.) 

3-6. (67-88 mm.) 

7. Skeleton. 

8. (127 mm.) 


New Zealand. Sir 6. Grey. 

Hokatika. Ota^o Mus. 

K. Hill, Esq. 

»> »5 

Sir D. Cooper. 


EXPLANATION OP THE PLATES, 
Vlatk X. 

Pig. 1. Qalaxias affinity p. 380. 

2. yy hnttoni (X 2), p. 373. 

8. „ punctifer (X If), p. 867. 

4. iyna*, p. 878. 
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Plate XL 

Pig. 1. Qalaatias p. 877. 

2. „ tifaitiij p. 876. 

8. „ olidus (type of kai/i), p. 381. 

4. „ occidentalism p. 376. 

Plate XII. 

Fig. 1. Galaxias attenuafus (tyiw of G. punriaitis)^ p. 368. 
2. „ coxiif p. 380. 

Plate XIII. 

Fig. 1. Galaxias auratusm p. 379. 

2. „ atienuatm (typi* of G. krefftii)^ p. 368. 

3. „ findlajfim p. 382. 

4. „ frnttaceiiSf var., p. 378. 


5. Tho Mainnuilian Fauna of China. — ^Pai’t I. Murium. 

By J. Lewis Bonhote, M.A., F.L.S.* 

[Hcocued Octolnn* 28, 1906.] 

The object, of a proposed series of papei*s, of whicli this is 
the first, is to bring up to date our existing knowledge of tht^ 
Mammalian Fauna of China, at pi*(isent scattered throughout 
various papei^s, which, except Mons. Milne- Edwards’s * Recherches 
Maminif6res,’ are shoi't. 

The material used has been chiefly that contained in the 
British Museum, which, a])ai*t from a portion of Hwinhoe’s col- 
lection, contains large collections made by Messrs. Styim, Rickett, 
and La Touche, as well as several smaller collections, amongst 
which we may mention a small consignment very carefully 
collected by Mr. E. B. Howell. 

I have to thank the late Dr. E. Oustalet for his kind courtesy 
and the facilities afforded me for a careful examination of P6re 
David’s types in the l^iris Museum. 

Many imperfections due to lack of specimens and exact data, 
are bound to occui*, but it is hoped that these papers may prove 
useful as a foundation on which future workers may build, and 
with this object in view the synonymy throughout has been made 
as full and accurate tus possible. 

List of Chinese Miirince. 

1. Mm edwardsi Thos. 

2. Mm coxingi Swinh. 

3. Mm coiifiicianus A. M.-E, 

4. Miv 8 huang, sp. n. 

5. Mm ling, sp. n. 

6. Mm latmichei Thos. 

7. Mmflavipectm A. M.-Edw, 

* [The complete account of the now descriW in this communicaticn 

appears here ; but since the names and preliminary diagnoses were published in the 
‘ Abstract,* the species is distinguished by the name being underlined. — E ditob.] 
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8. Mim loaea Swiuh. 

9. Mu 8 griaeipectm A. M.-E. 

10. Mas normgicus Erxl. 

1 1 . Mns hnrailiaUis A. M.-E. 

12. Mus muscuhislAmi, 

13. Micromgs sylvaiicm chevrieri A. M.-E. 

14. Microniys sylvaticus draco Barr. -Hamilton. 

15. Micromys minutiis pygvnams M.-E. 

1(>. Micromys agrarim ^aanchuriais Thos. 

17. Micromys agrarim nmgpoensis Swinli. 

M us EOAVARDSI TllOS. 

Mus edwardsl Thos. P. Z. 8. 1882, p. 587, pi. xliv. ; Thos. 
P. Z. 8. 1898, p. 773; Boiili. Fa.sc. Malayeiises, Zool. vol. i. 
pp. 33 k 36 (1903). 

Tliis Kj)ocii‘s was originally deseribeil from four examples sent 
to Paris by Perc David. The type is in the B.M. 82.6.16.1, 
the other three examples being in Paris and dated Octol)er 1872. 
This is a. very large Rat belonging to the jerdoni group, of 
which it is typical of the siibgi’oup healing its name. The British 
Museum now possesses a fine serh's of these Rats from Kuatun 
in N.W. Fokien. They seem to be very uniform and show 
remarkably little variation. 

The geneiul colour is yellowish grey, some specimens being 
much yellower than otheivs. Each hair is slate-grey at its base 
and fulvous for the distal half, and intei'spersed among these hairs 
are long slender spines witli dark tips tis well as long black 
bristles. On the flanks, owing to the absence of the black bristles, 
the fulvous coloui’ of the fur prof)er is more visible. 

The under parts are pure white. The tail is equal in length to 
the head and body, markedly bicolor, and covered with short 
hairs, wliile the hist two or three inches are pure white. The 
feet are uniform dark brown with white margins and toes. 
Whiskers very long and entirely black with the exception of a 
few shel ter wdiite ones. 

The skM partakes of the usual characters associated with the 
jerdojii group, e.g., long, naiTow, flat, and with small bulla). The 
supraorbital lidges ai’e well defined over the orbits and slightly 
flattened so as to produce a compaiutively broad upper surface ; 
they end somewhat abruptly about halfway acrass the parietals. 
Below, owing to the smallness of the bullje, the basioccipital 
presents a broad surface and the external condyles are well 
developed. 

The dimensions (as given by Thomtis and rendered into milli- 
metres) are as follows; — Head and body 300; tail 289; hind 
foot 57 ; ear 24. 

SkM* Greatest breadth 57 mm. ; basilar length 44 ; palatal 
length 24*5 ; diastema 15 ; incisive foiamina 10 ; length of nasfUs 
22*5 ; zygomatic lireadth 26 ; interorbital breadth 9*5 ; breadth 
of brain-case 22 ; lengt.h of molar series (alveoli) 1 1 . 
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HdbitaL Only recorded from W. and N.W. Fokien. 

The first specimens of these Rats were all obtained high up on 
the mountains among rocky ground, in the crevices of which it 
lives. Beyond this, nothing is known of its habits. It has only 
been taken in W. and N.W. Fokien. 

Mus coxiNGi 8winhoe. 

Mm conmga Swinhoe, P. Z. S. 1864, pp, 185, .382. 

Mhs coxlnga Swinhoe, P. Z. S. 1870, p. 637 ; Thos, Ami. Mus. 
Gen. 1892, p. 939 (footnote). 

Mits coxing i Swinhoe, Bonh. Fasc. Malay., Zool. vol. i. pp. 33 
k 36 (1903). 

Mm conmga (under which name it was originally described by 
Swinhoe) is undoubtedly a Rat of the jerdoni type {rajah sub- 
group), and not the jerdoni subgitnip as noted by me. The typical 
form, as described by Swinhoe, has the upper parts reddish brown, 
sprinkled with stiff bla(?k bristles, especially on the back, whei*e 
the fur is also often a little darker. Under parts pure white ; 
feet white ; tail bicolor, wliite at the tip. 

The skulls at my disposal are too fraginentiu*y to allow of a 
description. 

Dinmmons (from skin). Head and hotly 208 mm. ; tail 180 ; 
hind foot 36. 

SknU. Palatal length 19 mm. ; diastema 1 1 ; incisive foramina 7 ; 
length of nasals 1 7 ; interorbital breadth 6*5 : length of molar 
series (alveoli) 8 mm. 

Hahitat, Formosa. 

Swinhoe noted many varieties of this species as occurring in 
Formosa; these doubtless represent forms belonging to the 
different subgroups of the jerdmii group, but unfoitamitely the 
only spe^*imen^s I have been able to examine arc a portion of 
Swinhoe’s series of which the skulls are all defective. It is there- 
fore impossible to distinguish any of these varieties by name ; but 
the true coxingi may be distinguished by its white feet, the white 
tip to its tiil, and the fact that the fur is thickly l)eset with 
spines. 

Mus CONFUCIANUS A. M.-E. 

Mm confncianm A. M.-Edwards, Nouv. Arch, du Mus. vii. 
p. 93 (1871) ; id. Rech. Mamm. p. 286, pi. xli. fig. 2 (1874) ; Thos. 
P. Z S. 1898, p. 773 (partim); Bonh. Fasc. Malay., Zool. vol. i, 
p. 33. 

General colour above dark brown (clay, Ridgw.), shading to 
pale buff or yellowish on the fianks. Fur slate-grey at the 
base with pale fulvous tip, intei-spersed amongst which are long 
black bristles. The pale tips predominate over the black so as 
to give the animal the appearance noted above. Occasionally these 
bristles are semi-spinous, and in .one or two examples the fur Ls 
exceedingly hai*sh and spiny ; but as a rule it is quite soft to the 
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touch, as stated by M. Milne- Edwards in the original description. 
Under parts pure milk-white, sharply contrasted with that of the 
upper parts. Feet whitish, but the colour of the upper pai*ts 
runs down the centre of their upper suiface to a varying extent. 
Tail modeiately long and bicoloui-ed, clotlmd with short hairs ; its 
terminal portion is usually, but not invariably white. The skull 
is that of a typical Mua of the jerdomi group, being long and 
narrow, somewhat flattened and with small bull*e. 

Dimensions (in flesh). Head and body 164 mm.; tail 192; 
hind foot 39 ; ear 18. 

Skull (average dimensions). Greatest length 36 mm. ; basilar 
length 27‘5; palatal length 15; diastema 9*75; incisive fora- 
mina 6*6 ; length of nasals 13*6; zygomatic breadth 16; inter- 
orbital breadth 6 ; greatest breadth of brain-case 14 ; length of 
molar series (alveoli) 6. 

Habitat, The type was received from P^re David ‘fiom the 
mountains of Moupin, in the province of Szechuen, W. China. 
There are also specimens in the Museum from E. Kiangsi, from 
Kuatuii and Ching Fen Ling in N.W. Fokien, and from Nankin, 
all forming a very unifoim series showing hardly any variation. 

It is as a i*ule generally found in the mountainous countr}*, 
occasionally entering the houses in winter ; and it may be easily 
recognised, for its dull brown colour and white under parts, 
sharply divided from the colour of the back, form a combination 
of characters found in no other Rat from that part of the world. 

Some of the spiny individuals \ery closely resemble JUtw nivei- 
from the Himalayas, of which it is probably the Chinese 
i‘epi*esentative. 

MUS HUANG . 

Musconjiidamts A.M.-E., O. Thos. P.Z.S. 1898, p. 773 (partim). 

Mtis huang Bonh. Abstr. P. Z. S. No. 23, p. 19, Dec. 5, 1905. 

Size as in the last-mentioned species. General colour rufous 
(ochraceous- rufous, Ridgw.), darker along the dorsal area. The 
underfur is slate-coloured at its base with a rufous tip, thickly 
intermixed, especially on the back, with black bristles or spines. 
On the flanks the bristles become much less numerous and many 
of them have rufous tips. The colour of the head resembles that 
of the upper parts. The feet are wdiitish, with the rufous colour 
running down the centre of their upper surface. Under parts 
pure white, the line of demai*cation being sharply defined. Tail 
rather longer than the head and body, clothed with shoi*t hairs 
and bicoloration. Ears moderately long and sparsely covered 
with veiy close, short, dark brown hairs. 

The skull very closely resembles that of if. confudanm in size 
and general appearance, but may be recognised by the supm- 
orbital ridges being continued right across to the posteiior margin 
of the parietal. 

Dimensions {pi type from skin). Head and body 155 mm.; 
tail 188 *, hind foot 30 ; ear (approx.) 16. 
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SkvM (of type). Greatest length 37 mm. ; Imsilar length 27 ; 
palatjil length 15; diastema 9*5; incisive foramina 7; length of 
nasals 14 ; interoi'bital breadth 6 ; greatest breadth of bmin- 
case 14 ; length of molar series (alveoli) 6. 

Type, B. M. 89. 1 1 . 1 . 1 6. d* ad. Collected on the 24tli April , 1 898, 
at Xuatnn, N.W. Fokien, by Mr. J. T). La Tonclie. 

Habitat. Kuatiin. The Museum also contains n specimen 
indistinguishable from the t}"pe from the Ngau-tchi-lea Mts., 
Hainan. 

This species is evidently the repmsentotive of the true 3f(f,s 
jerdoni^ although it is more spiny than the other members of 
that subgroup hitherto described. Its nearest ally is 3fu8 rapit^ 
mihi, from Borneo, to which it beare a very close resemblance. 
From Mns confivcianua it maybe easily distinguished by its bright 
colonition, the absence of any white tip to the tail, and also the 
very much shorter hairs with which the tail is clothed. 

I have called this species from its Chinese name Huang mao 
shu,” meaning yellow-ha ii*ed mt. 

MUS LING. 

Mm confucia'iim A. M.-E., O. Tlios. P.Z .S. 1 898, p. 773 (partim). 

Mm ling Bonh. Abstr. P.Z.S. No. 23, p. 19, Dec. 5, 1905. 

Size smaller and palei*, othei’wise closely resembling Jfus huang. 
The amount of spininess varies considerably, some individuals 
l)eing very thickly beset, while in othei’s the fur is uniformly soft. 
The tail is covered with short hail's and l)icoloui*ed as the jl/us 
/many, but in the young and in some adult indiv iduals we find a 
tendency to a unicolorous tail. The general colour is fulvous 
((Kdiraceous-bulf, Ridg w. ). 

jSktill. Except for its smaller size, the skull does not differ 
markedly from that of ^fus hnang. The ridges i-efeired to in 
that species may be traced as far back as the posterior margin of 
the imrietal, but are not so sti*ongly marked. Several skulls, 
however, are intermediate in size between those of this species 
and those of hnang, but this Rat may in all cases be distin- 
guished externally by its paler colour and shorter tail ; while in 
no case does any single measurement overlap that of the smallest 
M. hiiavig. 

Diniensiom (of type from skin). Head and Ixidy 132 mm. ; 
tail 157 ; hind foot 27 ; ear 15. 

^Skull (of type). Greatest length 33 mm. ; basilar length 25 ; 
palatal length 14 ; diastema 8-5 ; incisive foramina 5*5 ; length of 
nasals 12; zygomatic breadth 14; intei'orbital breadth 5*5; 
gimtest breadth of brain-case 1 4 ; length of molar senes (alveoli) 

5*5. 

Type. B.M. 98.3.7.8. Collected by Mr. C. B. Rickett in 
December 1897, at Ching Fen Ling, N.W. Fokien. 

Habitat. Ching Fen Ling, N.W. Fokien ; it also occurs at 
Kuatun in the same province. 

This species is the representative of the cremoriventer subgroup. 
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In external appearance it reseiiiibles Mu^ cremorivmter Mill, very 
closely; the bicoloured tail, however, seiwes as an easily dis- 
tinguishable feature, but that it is very nearly related is shown 
by the tendency in the young and even some adults to the uni- 
colorous tail. The immature pelage is, as a i*ule, soft and 
destitute of bristles, and resembles in colour true M, conhidmius. 

Tins species seems to be most .abundant at Ching Fen Ling, 
but it also occurs at Kuatun. 

Mus LATOUCHEI ThoS. 

M\i 8 latouchei Thos. Ann. k Mag. N. H. ser. 6, vol. xx. p. 118 
(1897); id, P. Z. S. 1898, p. 772; Bonh. Fasc. Malay., Zoology, 
vol. i. p. 34 (1903). 

General colour of the upper parts clear grizzled grey. Fur 
light at its bjise, with a greyish -brown subterminal portion and 
white tip, thickly intermixed with soft spines similar in coloim 
but lacking the white tip. Under parts pui'e white, the hairs 
being white to their bases. Hands and feet white along their 
margins and on the digits, lirownisli in the centre. Tail dark, 
covered with shoi*t hairs, wliite at the tip in some individuals. 
Ears large, rounded and almost naked. 

The shdl most nearly i*esembles that of Mm hotversi^ from 
which it differs, according to Mr. Thomas, in having the line of 
the fronto-premaxillary and fronto-nasal suture running stiuight 
from side to side, instead of being bowed backwards, and the supra- 
orbital rims more developed, llie incisoi^? are broad and pale 
yellow. 

IJiniemioHs (of type fi'om skin). Head and body 310 mm. ; 
tail 290 ; hind foot 60. 

Skull, Greatest length 58 mm. ; basilar length 48 ; |>alatilar 
length 28; diastema 17 ; length of incisive foramina 11 ; length 
of nasals 23*5 ; interorbitsil breadth 8 ; breadth of brain-case 22 ; 
length of molar series 10. 

Habitat, The type came from Kuatun, .as do all the series of 
specimens that have hitherto been obtained, although Mr. Thomas 
mentions a specimen in the Paris Museum from P6re David. 
It is evidently a scarce Kat, and little seems to be known of its 
habits, but according to Mr. Di Touche it inhabits the forest 
country. Its uniform grizzled-grey colour and large size are 
sufficient to distinguish it from all other Chinese rats. 

Mus FLAVIPECTUS A. M.-E. 

Mus ? Swinhoe, P. Z. S. 1864, p. 382. no. 26. 

Mm canua Swinhoe, P. Z. S. 1870, p. 636. 

Mm aUxa^idrinus Geoffr., Swinhoe, P. Z. S. 1870, p. 635. 

Mm Jlampectm A. M.-E. Nouv. Arch, du Mus. vol. vii. p. 93 
(1871); id. Rech. Mamm. p. 289, pi. 42. fig. 1 (1874); Bonh. 
Fasc. Malay., Zoology, vol. i. pp. 35 k 37. 

Mm ouemgthomce A. M.-E. Nouv. Arch, du Mus. vol. vii. p. 93 
(1871); id. Rech. Mamm. p. 290, pi. 40. fig. 3 (1874). 
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Mm plumbem A. M.-E. Kech. Mamm. p. 138, pi. 43. tig. 2 
(1874). 

rattuajlavipectm A. M.-E., Thos. P. Z. S. 1898, p. 772. 

This species is the representative of the rw/«sce»i«-gi*oup of 
Mas raitiiSy which inhabits China. It is of moderate size, having 
the tail rather shorter than the head and l)ody. Fur soft and 
destitute of spines. General colour above uniform yellowish 
brown, slightly lighter on the flanks. Hairs slate-coloured at 
their base, with ochi*eous tips, and intei*mixed among these are pure 
black hairs of a finer texture. Under parts varying from dirty 
yellowish to yellowish- white, often, but not invariably, showing 
tiaces of a white mark on the breast. The hind feet are whitisli 
and the hands dark brown margintnl with white. Tail unicoloured 
and covered with hairs. 

tSkulL The skull is that of a fairly typical Mus rufescPMS, and, 
except in its slightly smaller size, is indistinguishable from the 
Indian form*. 

Dimensions, Head and body 200 mm. ; biil 160 ; hind foot 31 ; 
eiir 18. 

Sk'uU t. Greatest length 41 mm. ; basilar length .‘Ki*;") ; j)alatilar 
length 20 ; diastema 11 *5 ; length of incisive foramina 8 ; length 
of nasals 15 ; zygomatic breadth 20 ; interorbital breadth 6 ; 
breadth of brain-case 15*5 ; length of molar series 7. 

Mahitat, The type of this spetdes came from Moupin in 
W. Szechuen, but it also occurs at Kuatun in N.W. Fokien, 
Kioti Kiang in Kiangsi, and Foochow, so that it is probably 
widely distributed throughout the country. It also occurs in 
Formosti. 

This and Mus griseipectus are the common Rats of China. The 
difierence in the colour of the under parts, as denoted in their 
specific names, will form to some extent a distinguishing chai'acter, 
although the undei* parts in flavipectus often become very light, 
and in old specimens of griseipectns may show a yellowish tinge. 
However, I am inclined to think this character unreliable, and 
a much better* test is the greater size of griseipectus, as shown by 
the lengtih of the hind foot and skull-measurements. In grisei- 
pectus^ moreover, the tail, although it can hardly be called 
“ bicolor,” is distinctly lighter on its under surface, and this seems 
to be the only reliable external chaiacteristic at all ages. 

In the description of M, flavipectas in the Rech. Mamm., 
M. Milne- Edwards adds a f(K)tnote to say that M, germaini from 
Pulo Condor closely rasembles this species, especially in its 
coloration. Although appimimately correct, it may be well to 
notice that M, germaini may be distinguished by its size, which 


♦ For careful figure of tlie skull of M, rufeaeensj see paper by the author, 
Pasc. Malayenses, Zoology, vol. i. pi. iv. fig. 3 (1303). 

t The measurements, which are the same as those taken in my former paper, are 
now called after Mr. 0. ITiomas’s scheme for cranial measurements, published 
Proc. Biol. Soc. Wash. vol. xviii. p. 191 (1005), the alterations (in name only) being 
basilar and palatilar for basal and palatal. 
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is greater tlian that of M, griaeipectus. The ears are longer, and 
the colour of the under jmi-ts, which is white, differs from that of 
both M, flavipectiis and M. griaeipectus by the fact that the hairs 
are white to their bises and not slate-coloured. 

When woi'king out P6re T)avid*s collection from Moupin, 
M. Milne-Ed wards described a species under the name of 
M. ouangthonm^ stating that it was distinguished by a pure white 
ci*oss on the breast. It was described from a single specimen, 
which, by the kindness of Dr. Oustalet, I had the privilege of 
examining when in Paris, and 1 am of opinion that it is merely 
a ^-grown example of this sj>ecies. The white cross is not so 
conspicuous as one would be led to infer from the dfiscription, 
and is merely a well-marked development of the white bi*east- 
mark which is found in many individuals of otherwise typical 
favipectna. 

Another specdes from the collection of P^re David was described 
by M. Miliie-Edwartls under the name Jf. plumhetia, and figured 
ill the Hech. Mamui. This specimen I have also had an oppor- 
tunity of examining, aiul the colomtion depicted in the plate is 
mu(;h too blue. Tliei*e is a specimen in the British Museum 
which agrees tolembly well with the desciiption and type of 
M . plnmhena^ but on examination of the skull it proves to be a 
very young individual, probably belonging to Jf. flavipectua. 

The latter is the* only sjiecimen 1 have seen that shows white 
incisors, a chanicteristic of 3L plmnhem. Under these circum- 
stances, and as the skull of the tyj>e of M, plumheua cannot be 
examined, UvS it has not been removed from the skin, we must, in 
the absence of further evidence, consider plumheua as founded on 
nil imiunture Jlavipectna, 

]Vlus LOSKA 8wiiihoe. 

Muh JlavesceKa Elliot, Swinhoe, P. Z. S. 1864, p. 186, 

Maa rufesceva dray, Swinlioe, P. Z. S. 1870, p. 636. 

Mus loaea Swinhoe, P. Z, S. 1870, p. 637. 

This species may best be described as a small form of M,Jiavi- 
pectua, to which it closely approjiches in coloration. The under 
pa its are, however, as a rule greyer. The tail is imicoloured and 
very finely annidated (tlie annuli lieiiig 14 to the cm. as against 
12 in Jhivijyect'ua)^ and covered with minute and almost invisible 
setae. 

The ear is elongated, being longer by 2 mm, than immature 
JlavipBCtiia of the same size. 

The akally except in being ^ the size, is otherwise indis- 
tinguishable. 

ns iona {from skin). Head and body 150 mm.; tail 123; 
ear 18; hind foot 26. 

Skull, Gretitest length 32 mm. ; l)asilar length 26 ; palatilar 
length 15; diastema 8; incisive foramina 6*5; length of nasals 
12; zygomatic brejidth 15; interorbital breadth 5; length of 
molar series 6*5 ; bmidtli of brain-case 14. 

Phoc. Zool. SOC.--1905, Vol. II. No. XXYil. 27 
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Bahitat This species was originally described from Tamsuy in 
Formosa. But there is also a specimen collected by Mr. Swinhoe 
Bt Amoy, and other specimens in the Museum from W. Fokien. 

This is undoubtedly a small form of J/. flmipectus^ distin- 
guisliable, apart from its size, by the more elongated ear and finei* 
annulations to the tail. 

It is possible that the original loaea from Formosa may prove 
to be different from the form inhabiting tlie mainland ; and this 
is the more likely, as in the piper describing the original losea 
J(r. Swinhoe refeiTed to the specimen from Amoy a-s Mtts rufeacens. 
For the present, however, owing to lack of material, I have no 
alteniative but to consider them all as loaea, 

Mus GRISEIPECTUS A. M.-E. 

Mm indicus Geoffr., Swinhoe, P. Z. S. 1870, p. 635. 

Mus griaeipectiia A. M.-E. Kouv. Arch. Mus. 1871, p, i)3 ; 
id. Rech. Mamin, p. 290, pi. 42. fig. 2 (1874). 

Similar to M, Jlmipectus^ but slightly larger. Tail about 
e^jual in length to the heiid and body. Fur soft and destitute of 
spines. Genei*al colour above yellowish brown ; fur slate-gi'ey at 
base, with yellowish tips, and thickly interspersed among these 
are longer thin black hairs, which predominate along the medifin 
dor.sal area. Upper surfaces of the feet and hands white. Under 
parts white or greyish, the fur being <la,rk at its base as in tlie 
upper parts. 

Skull, The skull, except in being slightly larger, closely re- 
sembles that of M. Jlavij^eciuSj and calls for no special comment. 

Dimenaiom, Head and body 196 inm. ; tail 160; hind foot 33 ; 
ear 22. 

Skull, Greatest length 45 mm. ; basilar length 36 ; palatilar 
length 22; diastema 13; length of incisive foramina 8; length 
of nasals 17; zygomatic breadth 21*5; interorbital breadth 7; 
breadth of bmin-case 18 ; length of molar series 8. 

Habitat, Sze-chuen (type-lot^ality) ; also found in W. Fokien. 

Tliere is but little further to add with regard to this species. 
Jt is most likely to be confused with M, Jlavipectua, but the 
characters dLstinguishing it from that species have already been 
given. There is, however, another small chaiacter which it may 
be as well to notice. In M, fampectua the hands on their upper 
surfaces are brown margined with white, while in all the specimens 
of griaeipectus that I have examined the upper surfaces of the 
hands are uniformly white. 

Mus NORVEGicus Brxl. 

Mua dem'tmnm Pall., Swinhoe, P. Z. S. 1864, pp. 186, 382 ; id. 
op. cit. 1870, pp. 233, 635. 

Mm humiliatm A. M.-E., Thos. P, Z. S. 1898, p. 772 
(pjirtim). 
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The common Norway Bat occurs not infrequently in China, 
as shown by several examples in the British Museum. Apart 
from the skull-cliaracters, which are quite distinctive, it may be 
recognised from griseipectm^ which it resembles most closely 
externally, by its larger size (hind foot 36 mm.) and stouter tail. 

Mus HUMILIATUS (A. M.-E.). 

Mu 8 himiilktUhs K, M.-E., Ann. Sci. Nat. vii. p, 375 (1867); 
id. Rech. Mamm. p. 137, pi. 41. fig. 1 (1874) ; Rhoads, Pioc. Acad, 
Nat. Sci. Philad. 1898, p. 121 ; Thos. P. Z. S. 1898, p. 772. 

Another member of the Mus rattiis group but smaller. General 
colour above yellowish-brown. Fur slate at its base, but yellowish 
brown (cinnamon, Ridgw.) for the greater paili of its length, 
becoming paler on the flanks ; intermixed with the fur are a few 
long soft black hairs, but they are so scattei*ed as to have but little 
effect on the general colour. The hands and feet are white, and 
the un<ler })arts uniform grey. The biil is slioi^t, tapering, and 
bicoloured, well clothed with shoi*t bail's that are brown on the 
upper and white on the lower surface. The ears small and 
rounded and covered with fine hairs. 

The skull differs from that of J/. gnseipectits in being broader 
and shorter. The supiuoi'bita.1 ridges are not so well marked and 
do not run back so far, <lisappea.ring about halfway across the 
parietals. 

Dimnsiom (taken in flesh : Nankin *). Head and body 
145 mm. ; tail 115; hind foot 30 ; ear 16*5. 

Slhdl (of co-type). Greatest length 35 mm. ; basilar length 29 : 
palatilai' length 17 ; diastema 7 ; length of incisive foramina 
6; length of nasjils 12; zygomatic breadth 18; interorbital 
breadtli 6 ; breadth of bi'jiin-case 16 ; length of molar series 7. 

Hahitat. Pekin and noigbourhood (type); Nankin and W. 
Fokien, 

The chief distinctive feature of this Rat is its light colour, caused 
]>y the almost entire absence of the longer black hairs found in so 
many species, and besides this its smaller size and short tail form 
a combination of characters enabling it to be easily recognised. It 
is apparently a scarce animal, jvs only one sjiecimen has reached the 
British Museum during the last 23 years, and it is entirely absent 
from the collections of Messrs. 8tyan, Rickett, and La Touche. 
Mr. Howell has, however, just sent over a small collection, which 
(contains a mature female, from the city of Nankin, this specimen 
agreeing closely in all respects with the type. 

A specimen received originally fiom the Paris Museum as 
belonging to this species, and collected by P^re David in W. Fokien, 
is undoubtedly Mhs novegicu.s^ and it was this example that led 
Mr. Thomas to suggest Mm hmniliaHs as the possible wild stock 
of Mm noi'vegkm. 

* The skulbmeasuvenientfi of this f^pecimen practically coincide with those of the 
<*o-typc. 


27 * 
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Key to the larger Ohinese Speciee of Mus. 
(Hind-foot measurement of the smallest, 26 mm.). 


A. Colour of under parts sharply divided fi*om that of upper parts. 

a. Size large. Hind foot 67 mui , , M. edv^arthi. 

b. Smaller. Hind foot not exceeding 36 mm. 

fli. Feet white . Jf. ooxingi, 

h\. Feet coloured. 

Creiieral colour dull brown (clay, Ridgw.). Hind 

foot 89 mm. M. oonfuoianus. 

63 . General colour brighter (ochraceous rufous, R.). 

Hind foot 30 mm M. hmnff. 

Smaller and paler. Hind foot 27 min. M. ling, 

B. Colour of under parts not sharply divided from that of upper 

parts. 

rt. Tail bicolor. Hands white. 

rtj. Tail clothed with minute sette. Hind foot 33 mm. M. (friseipcvtm. 
61 . Tail clothed with hairs. 

a.,. Large. Hind foot 36 mm M. norvcgicus. 

Smaller. Hind foot 30 mm . . Af. hnmilintm, 

h. Tail umcoloured. Hands brown with white margins. 

<*i. Fur of under parts with alate-coloured bases. 

fl-i. Size large. Hind foot 31 mm . M,flavipecfuit, 

h,j,. Smaller. Hind foot 26 mm. . . . . M.hspa. 

ftp Fur of under i>arts white throughout. Hind foot 

60 mm. . . . . If. latouchei. 


MUS MITSCULUS L. 

Mus mmadifs L., 8winhoe, P. Z. 8. 1864, p. 382, and 1870, 
p. 637. 

Tlie common House-Mouse does not seem to be very abundant 
in China, though tlieie are seveiul .specimens in the Museum from 
widely separated localities in that country. 

A description of so well known a species would be .superfluous, 
and there is no other mouse with whic'h it could well be 
confused. 

Dimemiona (from spirit-specimen). Head and bod}' 77 mm. ; 
tail 80 ; hind foot 1 7. 

Micromys Dehne. 

Micromys (type of genus Mkromye agilis^ Dehne, Hoflossnitz, 
1841), revived by 0, Thomas, Ann. Mag. N. H. .ser. 7, vol. xv. p. 491 
(May 1905). 

Mr. Thomas has used Micromys a,s the generic name of seveml 
species of the smaller mice hitherto included under the universal 
genus Mmr The Chinc.se forms belonging to it are : — 

Mus syVcaticm chevrieri, 

„ „ draco. 

Mils minutus pygmcem. 

Mu 8 cbgrarim manchuricm. 

„ „ urngpoeneie. 

The distinctive character of this genus is that the posterior 
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laminae of the first and second upper molars have each an 
additional internal cusp beyond the number present in Mm^ so 
that, counting along the inner side of the tooth row, there are three 
cusps on both the first and second molars. 


Micromys sylvaticus ohevrieri (A. M.-E.). 

Mm chevrieri A. Milne-Edwards, Rech. Maium. p. 288, pi. xl. 
fig. 2 (1874); E, Biichner, Mamm. Przewalski, p. 92 (1889). 

Mm sylvaticus chevrieri (A. M.-E.), Barrett- Hamilton, P. Z. S. 
190(^, p. 418. 

Major Barrett- Hamilton, in the paper noticed above, restricts the 
name chevrieri to that form of Mici'omys sylvaticus repi’esented 
by tlie typical series from Moupin in Tibet. 

Tlie general colour is pale fawn, gi'izxled with brownish on the 
back. The under parts and feet are pure white. Tail al)Out equal 
in lengtli to the liead and body, bicoloured and sftintily clothed 
with hair. 

Dumnsious. Head and body 100 mm.; tail 90; hind foot 
21*5 mm. 

ITahitat, Moupin, Tibet. A single s))ecimen in the British 
Museum from 8. Shensi is probably referable to this species. 

8o little is known of this species that if. is impossible to add 
anything in reference to its liabits, ite. 


Micromys sylvaticus dr.\co (B.-H.). 

Mils chevrieri A. M.-E., Thos. P. Z. 8. 1898, p. 773. 

Mm , ftp. no. 27, Swinhoc, P, Z. 8. 1864, p. 382. 

Mm syhaticm draco BaiTett-Hamilton, P. Z. 8. 1900, p. 418. 

Mm hadius Blyth, Swdnhoe, P. Z, 8. 1870, p. 233. 

This form of Mm sylvaticfiis described by Major Barrett- Hamilton 
may be distinguishe<l from Micrmnys chevrieri by its duller colour 
and its slightly smaller size. The general colour is pale fulvous 
(hair-brown, Ridgw.), darker along the median dorsal aresi owing to 
many of the hairs having bhick tips. Feet and under iwirts pure 
white. Tail well clothed with short hair, dark above and light 
below. The bases of the bail’s on all pails of the body are slate- 
coloured. 

According to the original <lescril)er, tlie skull is ” narrower and 
slightly smaller than that of the adult of tin? subspecies mternieduis 
(of Brito in and poi’tions of Western Europe), and having the 
anterior portions of the f rentals more attenuated and the nasal 
region proportionately more slender than in the latter sub- 
species.” 

Bimeusious, Head and body 91 mm. ; tail 95 ; hind foot 20. 

SkuU, Greatestlength26mm.; basilar length 21 ; pilatilar length 
11 ; diastema 7 ; length of incisive foramina 5 ; length of nasals 10 ; 
interorbital breadth 5 ; breadth of bmin-case 11 ; length of molar 
series 4. 
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HabUat, Kuatiin, N.W. Fokien. 

The typical series, all from Kuatun, are the only ones at present 
known. 

MiCROMYS MINUTUS PYGMiEUS (A. M.-E.). 

Mu 8 pygmcBus A. M.-Edw. Rech. Mamm. p. 291, pi. xliii. fig. 1 
(1874) ; Thos. P. Z. S. 1898, p. 775. 

Mus mimitus pygmmxiB B.-Hamilton, Ann. k Mag. N. H. 
ser. 7, vol, iii. p. 343 (1899). 

Tliis is the Chinese I’epresentetive of our European Harvest- 
Mouse, from which it differs in its rather longer tail and dai kei- 
colour. The general colour above is of a uniform olive-brown, 
rather more rufous on the hind-quarters. The under parts are 
greyish white. Hands and feet scantily clothed with brownish 
hair. Tail equal in length or longer than the head and body, 
clothed with minute and almost invisible setfe. 

The skull, which is typical of the genus, has a moderately broad 
brain-case, but is rather short in the muzzle. The bullas are 
large for the size of the skull, and project sharply downwards, com- 
pressing the basioccipital at its anterior portion. 

Dimensions of a dried skin from Kuatun. Head and body 
58 mm.; tail 61 ; hind foot 14*^. 

SkuU, Greatest length 19 mm.; basilar length 17; palntilar 
length 8; diastema 5; length of incisive foramina 3*6 ; length of 
nasals 6 ; interoi’bital bimdtli 3*7 ; breadth of brain-cas(‘ 9 ; 
length of molar series 3*8. 

Ilahitat, Sze-chueii. Specimens in the British Museum from 
Kuatun and Shanghai. 

Nothing further is known of the distribution or habits of this 
species. The Japanese Haiwest- Mouse recently described by 
Mr. Thomas is more rufous and resembles the European one more 
closely than the Chinese. 

Micromys agrabius MANcnuRicus (Thos.). 

Mus agrarius mantchuricus Thos. P, Z. S. 1898, p. 774. 

This is the Northern Chinese form of Mus agrarius^ from 
typical examples of which it differs only to a slight extent. It is 
slightly larger and more rufous in its geneaal tone of colour. The 
dark median doiml stripe is black and very cleai* cut, and starting 
from the crown reaches to the root of the tail. Under parts grey 
with a tinge of rufous along the middle line. Tail dark brown 
above, lighter below, well covered with short hairs. 

The skull does not materially differ from that of M, agrarius 
typims. 

Dinunsions (of type after Thos.). Head and body 116 mm.; 
tail 78 ; hind foot 19 ; ear 14. 

* The measurements of the type as given by M. M.-Edwards are : head and body 
73, tail 68, ear 6, hind foot 18 ; but on the discrepancies between the tail and hind- 
foot measurements see O. Thomas, loo, eit, supra. 
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. UkuU, Greatest length 27 mm. ; palatilar length 12 ; diastema 8; 
length of incisive foramina 6 ; length of nasals 10 ; interorbital 
breath 4 ; breadth of brain-case 1 1 ; length of molar series 
(alveoli) 4. 

Habitat The type comes from near the Corean border of 
Manchuria. The British Museum contains a further specimen 
from S. Shensi procured by P^re David, which has been refeiTed 
to this race. 


Miciiomys agraeius ninopoensis Swinh. 

Afu$ nmgpoensis Swinh. P.Z. S. 1870, p. 637 et 1872, p. 818. 

Mu 8 harti Thos. P. Z. S. 1898, p. 774. 

Very similar to M. a, manohuricua^ but lacking the rufous 
tinge on the back, which in the present species is replaced by 
fulvous. General colour above fulvous throughout, uniformly 
grizzled with black. In some cases a well-defined dark stripe is 
apparent down the back, and in most specimens a trace of a dark 
stri})e is discernible. Under parts white, sharply defined from the 
colour of the upper parts. Tail brown above, lighter below, and 
covered with short hairs. 

1'he skull does not appreciably differ from that of if. agrariua 
typicua, 

JHmenaioua (of type converted from inches given in Swinhoe^s 
description). Head and body 81 mm. ; tail 68 ; hind foot 
(measured from type) 20. 

Another example, cJ (in flesh, coll. E. B. Howell, no. 69), 
Head and l)ody 111 mm, ; tiiil 78; hind foot 20 ; ear 14. 

ASkidl. Greatest length 26 mm.; basilar length 21 '5; palatilar 
length 11 ; diastema, 7 ; length of incisive foramina 5 ; length of 
nasals 10; zygomatic breadth 12; interorbital breadth 4*7; 
breadth of brain-cfise 11*5; length of molar series 4. 

l^ype. Collected by Mr. Swinhoe. Now in the Berlin Museum. 

Habitat. Ningpo. The British Museum contains specimens also 
from Nankin, Hanchow, and Kuatun. 

I have had to sink, under Swinhoe’s name, Mr. Thomas’s Mm 
harti^ as there can be no doubt as to its identity with ni 7 igpoe 7 iais. 
Siii(*e the description of Mua harti wtis written, a fine series has 
been received from the neighbourhood of Nankin, collected by 
Mr. Howell. It appears that although the dorsal stripe is as a rule 
faint and indistinct, it is in some cases deep black and very well 
marked, while in other individuals no trace of it can lie found. 

Herr Matschie {m litt.) sta.tes that in the type of niugpoenaia 
there is no trace of the dorsal stripe, and the same is the (Jase 
with the type of M. harti. 

Little is known of its habits; Mr. Howell seems to have 
trapped most of his specimens on open ground in the vicinity of 
water. 
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6. Descriptions of new Species of Phytophagous Ooleoptera 
of the Q-enera SomppJmtaf AspJmraf and Oedionyehis. 
By Martin Jacoby, F.E.S. 

[Received May 18, 1005.] 

(Plates XIV. & XV.^) 

In the * Proceedings ^ for 1894 (p. 609) 1 have given the descrip- 
tions of many species belonging to the group of bladder-clawed 
Ifcdticmm, which until then were simply Catalogue names as 
published by Clark. The number of further species which I have 
received since enables me to publish here a considerable addition 
to my former papei* ; whei’e Chirk^s names have been I'etained for the 
same species I have stated this, but by far the greater portion of 
my species were not known to Clark. The genei*a Oedionyehis and 
Aspheera as at present understood almost lival in species the 
Galerucid genus Diahrotica^ and it is frecjnently very doubtful to 
which of the two genera a species should be i-ef erred. Von 
Hai-old has tried to point out the difterences l^etween Oedionyehis^ 
Asphmra^ and the allied genem (Coleopterol. Hefte, xv. p. 91), and 
lays the principal stress on the more or less elongate first joint of 
the posterior tarsi in Aspheera in contiudistinction to the corre- 
sponding very short joint in OedionycMs^ which in most cases 
holds good, but in many instances there are intermediate degrees 
as well as in the more or less inflated claws, so that it is uncertain 
to which genus these species should be referred ; these are, 
howevei*, rather exceptional, and HaiokFs definition must he 
accepted for want of a better one. All the species deAcribed here 
are contained in my collection. 

HoMOrH(ETA CLAVAKEAUI, Sp. n. 

Black, a frontal spot and the clypeus flavous ; thorax fulvous, 
impunctate ; elytm neai*ly impunctate, fulvous, a broad tiunsverso 
band at the base and another nari*owei‘ one below the jriiddle, 
black. 

Length 9 millim, 

Head black, very shining, with some punctures near the eyes 
the latter* widely separated, with a flavous transvei'se spot at the 
intennediate space, frontal elevations narrow, likewise flavous as 
well as the clypeus ; antenma? extending beyond the middle of the 
elytra, black, the first joint fulvous below, third and fourth joints 
equal ; thorax twice as broad as long, the sides feebly rounded, 
with narrow thickened margins, the anterior angles strongly pro- 
duced and thickened, the surface fulvous, impunctate, rather 
convex ; scutellum black ; elytra with narrow, reflexed margins, 
microscopiciilly finely punctured, fulvous, with a rather broad 
basal band occupying about one-fourth of the length of the elyti'a, 
its posterior edge oblique, wide.st at the suture, another narrower 

* For explanation of the Plates, see p. 460. 
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band below the middle, the sutural margin at the same place and 
the extreme apex likewise black, neither of the black bands extends 
to the lateral mai'gins ; under side and legs black ; metatarsus 
elongate, claw-joint scarcely swollen. 

Hah, Prov. Huallaga, Peru. 

Of this species I received two specimens fi’om M. Clavareau, of 
Brussels. In one of them the antennae are shorter and the elytral 
black band at the base is straightei* than in the other, otheiwise ' 
there is no difference. The species is closely allied to H, holivia^ia 
Kirsch, but in that species the elytml bands are metallic or 
teneous in colour, they extend always to the lateml margins, and 
the latter as well as the epipleurse are black, not fulvous, the 
posterior band also is wider than in the pi‘esent insect. 

Komophosta peruviana*, sp. 11 . (Plate XIV. fig. 2.) 
ertex of the head, an ten me, the breast .and legs black ; thomx 
fulvous, impunctate; elytra metallic blue, iinpunctate, with a 
narrow, transverst', flavous band near the apex ; abdomen flavous. 

Length 7 niillim. 

Elongate and pai*;illel, the head with a few punctures near the 
eyes, the vertex black, the intmocular space, the clypeus, and the 
lal »rum fulvous ; antenna3 very long, extending below the middle 
of the elytra, black, the lower three joints more or less fulvous 
below, third ami following joints very nearly equal; thomx twice 
as broad as long, the lateral margins stmightat the base, widened 
towards the a})ex, the sides strongly thickened and deeply sulcate, 
the antei'ior angles gi’eatly prcKluced, the suifac^e impunctate. 
fulvous; scutellum black; elytm with a deep depression below 
the base, impunctate, bright metallic green, with a narrow 
yellowish -white transvei’se baml near the apex, not quite extending 
to either margin ; legs black, the base of the femora often flavous ; 
the breast Idack ; the metatai’sus elongate ; claw-joints scarcely 
tliickened. 

JTah, Pachitea, Peru (/)r. Staudlnger), 

This is a handsome and typical Homophn ta^ unlike any other 
species of the genus; the chamcteristic fulvous spot between the 
antenna' and the shaj)e of the thomx agree entirely with its 
allii'S. T have receive<l several specimens from Dr. Sta.udinger 
and Tieir Bang-Haas. 

(Jenus Asph/ERA. 

Elytra pale cohared, 

Aspileua rxjc'OLOR, sp. n. 

Subdepressed, testaceous, antenna* and legs slightly darker; 
thorax short, the anterior angles mucronate, anterior margin 
deeply concave ; elytra minutely and closely punctured. 

Length 7 millim. 

Of rather flattened, scarcely posteriorly widened shape; the 

* For tlie (leficriptions of two other new species of Momopluxtay inadveiteiitly 
omitted from this paper, see infrn p. 691. 
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head impunctate, frontal tubercles rather broad, clypeiis shoiii 
and ridge-shaped ; eyes widely separated, compjtratively small ; 
antennie pale fulvous, the third and following joints elongate and 
equal, terminal joints rather shorter ; thorax slightly narrowed 
anteriorly, the sides broadly flattened, the mai-gins scarcely 
rounded, the anterior angles outw^ardly produced into a distinct 
and rather large tooth, the surface entirely impunctate ; elytra 
with anteriorly rather broadly reflexed, lateral margins, without 
basal deprassion, very finely and closely punctured ; under side 
and legs rather darkei* than the upper surface, the metatarsus as 
long as the following tw'o joints together, claw- joint strongly 
swollen. 

Uah. Brazil. 

Of this species, which may be known by the rather flattened 
gencml shape, the short thorax wdth its broadly flattened sides, 
and the entirely unicoloi'ous upper and under sides, three specimens 
fire contained in my collection w ithout special locality. 

Asi*HiERA FEMORATA, Sp. n. 

Testaceous, the head and the breast piceous oi* black ; thorax 
nearly white, impunctfite ; elytra obscure testaceous, nearly 
impunctate ; posterior femora with a large wdiite patch. 

Length 6-7 millim. 

Head with a few deep punctures near the eyes, the vertex 
nearly black, tlio lower portion testaceous ; eyes large ; antennfe 
obscure fulvous oi* ftisc!ous, the joints rather robust, the third 
slightly shortei* than the foui*th ; thorax with the lateral margins 
obliquely narrowed anteriorly, feebly I'ouiided, the fiiiteiior angles 
thickened and pointed but not dentiform, the anterior margin 
stmight at the middle, the sides gi’adually flattened, the disc 
impunctate, yellowish-white, the sides sometimes stained with 
testaceous ; scutellum piceous ; elytra wdth a distinct basal depres- 
sion, extremely minutely punctured when seen under a strong 
lens, obscure testaceous, the extreme sutiind margins piceous ; 
under side and the legs piceous, abdomen testaceous, the posterioi* 
femora with a large yellowdsh-white oblong patch at the outer 
portion, claw’- joint modenitely swollen. 

Hah. Pichinche, Oolombhf. 

A species not difficult to distinguish on account of the colour 
of the thomx and of tlie posterior femora ; there are five spe- 
cimens, befoi’e me, which show no variation in this I'espect. 

ASPHiERA DISCICOLLIS, Sp. 11. 

Black ; thomx with broad sides, the latter testaceous, the disc 
black, impunctate, anterior angles pointed ; elytra convex, widened 
posteriorly, impunctate, testaceous; breast, the legs, and the 
middle of the abdomen black, sides of the latter testaceous ; 
posterior femora but modemtely thickened. 

Length 8 millim. 

Of convex, posteriorly widened shape; the head black, im- 
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punctate, frontal elevations broad, feebly mised, clypeiis broad 
and thick ; eyes widely separated, not very prominent ; antennie 
long and slender, black, third and following joints very elongate, 
nearly equal ; thorax about twice as broad as long, the sides 
widened, the lateral margins strongly rounded, the anterior angles 
strongly produced and pointed, the surface impunctate, the lateral 
sulci broad but shallow, testaceous, the middle of the disc black ; 
scutellum black; elytra with strongly reflexed lateral margins, 
the posterior portion convex and widened, the surface impunctate, 
testaceous; posterior femora less thickened than usual, the 
metatarsus very elongate ; claw-joint scarcely, if at all, swollen ; 
prosternum very narrow. 

Hab, Bogota. 

This Asphcera difiei's in more than one respect from the other 
members of the genus : the slender antennae, widened sides of the 
thorax, and the but moderately thickened posterior femora are not 
found in any other species, to my knowledge, and agree rather 
with the genus Aapiceltti but the perfectly normal shape of the 
mesosternum prevents the insect from being included in that 
genus. T know of only a single specimen, 

Asrn^ERA iiiLARis, sp, n. 

Entirely pale testaceous ; eyes luther large, antennie pah^ fulvous 
or testaceous, thorax with gradually flattened sides, elytra not 
perceptibly punctured, metatiirsus of the posterior legs elongate, 
claws swollen. 

Lengi.h 7-8 millim. 

Head impunctate, testaceous, shining ; the eyes pioportionately 
closely approached and rather large ; antenme extending to the 
middle of the elytra, obscure fulvous ; thorax with feebly rounded 
sides, slightly muTowed anteriorly, the anterior margin concave, 
anterior angles thickened but only very slightly i:)roduced, the sides 
gradually flattened, the disc impunctate; elytra with a very shallow 
depression below the base, with broadly reflexed lateral margins, 
the surface entirely impunctate, shining ; under side colour^ aa 
the upper surface, legs slightly darker; the metatarsus of the 
posterior legs nearly as long as the following joints together, claw- 
joints distinctly swollen. 

Ilah, Espirito Santo, Brazil. 

An apparentl}' rather common species of unicolorous appearance, 
which maybe known by the gmdually flattened sides of the thorax 
and the more than usually thickened claws ; the elongate metti- 
tarsus shows, however, the species to belong to Aspkcera, A . pallida 
Jac. is a much larger and broader species, with a black head. 

Asphacra albifrons, sp. n. 

Testaceous, the antennas black (apical three joints sometimes 
pale), the breast piceous, the head whitish-testaceous, thorax with 
the anterior and posterior margins black at the middle, elytra 
finely punctured. 
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Length 7 millim. 

Head entirely impunctate, very light testaceous ; eyes well 
separated, moderately large, fi^ontal elevations nari'owly tmnsvei se ; 
antenna* slendei’, black, the apical two joints sometimes pale, the 
third and fomth ecjiial ; thorax with bi-oadly rounded and flattened 
sides, the sulci sti'ongly marked, the disc impiinctate, testaceous, 
with the anterior and posterior margins black at the middle, the 
anterioi* angles not mucronate but slightly produced ; scutellum 
moi e or less fuscous ; elytra rather convex, very closely and finely 
punctured ; the breast, tibia?, and feirsi more or less piceous ; the 
metatai'sus distinctly elongate, the claw -joint strongly swollen. 

Hah, Bolivia. 

This species may easily l)e mishiken for one of the varieties of 
Oedionychis albipennis Jac., but it is of a more convex shape, the 
eyes are much more widely sepaiuted, the intermediate space is 
veiy light- coloured and entirely impiinctate, and the metatarsus 
of the posterior legs is distinctly more elongate. 

Asphj:ra tarsata, sp. n. (Plate XIV. lig. 10.) 

Head, antenna*, and thorax, under side jind legs black; thorax 
with broadly flattened sides, impiinctate ; elytiu obscure testiiceous, 
fiiudy and closely punctured ; rnetatiirsus of thi^ posterior h*gs 
elongate and slender, claw-joint strongly swollen. 

Length 8 millim. 

Head impiinctate, black, fronted tubercles \ er}^ sti*ongly 
developed, trigonate, carina convex ; antenna* black, the lower three 
joints shining, the others pubescent, the intermediate joints 
slightly widened, thii-d and fourth joints equal ; thorax with strongly 
rounded and broadly flattened sides, anterioi* margins blunt and 
slightly produced oiitivards, more or less testaceous, the rest of the 
sui fac,e black ; scutellum black ; elytiu convex, widened towards 
the middle, with broadly reflexed maigins, the base without 
depression, closely, finely, but distinctly giuniilate-punctj\te ; under 
side and legs black. 

Hah. Peru. 

The more tliaii usual elongate and slendei* mehitarsus and 
tin* sti'ongly swollen claw -joint and system of coloration well 
disLinguish this species, of wliich I possess a single specimen. 

AsPTLERA XASAIJS, sp. 11 . 

Black, the head and the shies of the thorax anteriorly pale 
testaceous, the anterior angles mucronate ; elytra testaceous, fiiicdy 
and closely punctured ; carina of the head very broad. 

Length 74 millim. 

H ead pale testaceous, shining, impiinctate ; eyes widely separated, 
frontal elevations broadly oblique, carina very bi*oad and convex ; 
antenna* long and slender, black, third and foiuth joints very 
elongate, equal ; thorax more than twice as broail as long, the 
sides broadly flattened and rounded, the anterior angles mucro- 
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nate, the surface impunctate, more or less black, the anterior 
angles broadly testaceous; scutellum black; elytra, testaceous, 
finely and closely punctured ; under side and legs black ; the meta- 
tarsus as long as the following two joints together, claw-joint 
strongly inflated. 

Hah, Peru. 

Very closely allied in coloration to A,tar8ata\ but the head 
pale, the antenufc slender, without widened and pubescent joints, 
and the mettitarsus much shorter. Of this species I possess three 
specimens. The species is also closely allied to A . albifrons, but is 
much larger, and the anterior angles of the thorax ai'e miicronate, 
the under side and legs are black. From both species the broad and 
blunt Carina will distinguish the present one; it is more pro- 
nounced than ill any other species I am acipiainted with. 

ASPUyEItA AMABILIS, sp. 11 . 

Black ; thorax short, transvei*se, impunctate ; el}i)ra testaceous, 
extremely finely and closely punctured, the apical margins Idack. 

Var. Elytra miicoloi’ous testaceous. 

Length 5 millim. 

Of [Kisteriorly slightly widened shape ; the head black, sliining, 
impunc^tjite, the vertex sometimes ma,rke<l with a testficeous spot, 
deeply transversely gi*ooi ed between the eyes, the latter large ; 
palpi testaceous; anteimaB black, the third and fouiih joints equal ; 
thorax short and transverse, the lateml margins rounded, the sides 
broadly flattene<l, this fioitioii well separated from the disc, the 
latter impunctate, black, shining, the anterior angles produced 
outwards into a small tooth ; scutellum broad, black ; elytra slightly 
wider at the base than the thorax, convex, gn\ dually widened 
posteriorly and without basal depression, testaceous, extremely 
closely and finely punctured, tin* extreme apical margins black ; 
under side and legs black, the metatarsus of the posterior legs as 
long as the following two joints together, claw-joint rather 
strongly swollen. 

Hah, Peru. 

The black head and thorax and the proportionately shoit shape 
of the latter well distinguish this species, of which I possess 
three specimens, two of whudi have the apex of the elytra black 
to a small extent and the vortex marked by a small testaceous 
spot ; in the other sj^ecimen the spot and the black apex of the 
elytra are absent. 

Elytra loith metallic transverse hands, 

Asphasea carilloensis, sp. n. 

d?estaceous ; the head, breast, and the legs black ; antenme long, 
" fulvous ; thorax impunctate, anterior angles bluntly produced ; 
elytra nearly white, impunctate, a transverse band at the base and 
another narrower one, slightly oblique, metallic dark blue, both 
bands abbreviated at the sidi*s. 
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Length 6 inillim. 

Head impuiictate, black ; eyes distant, frontal elevations oblique, 
rather broad ; clyj)eus very naiTow, strongly thickened, carina 
very convex; antenna^ long and slender, fulvous, third and following 
joints slender, equal or nearly so ; thoiux about twice as broad an 
long, tlie lateral margins feebly rounded, the anterior angles 
bluntly produced, the lateral sulci deep and broad, the surface 
impuiictate, pale flavous ; scutellnm triangular, black ; elytra ^^'ith 
narrow but sti*ongly i*eflexed lateral margins, yellowdsh-white, 
with two transvei’se blue bands not extending to the lateral 
margins, the first extending to about one-third of the length of 
the elytra, with its postei ior edge nearly straight, the second band 
below the middle, of only half the width and of obliquely down- 
ward (lii*ection ; breast and legs black, abdomen testaceous; meta- 
tarsus elongate, claw -joint very moderately swollen. 

Ifah, Carillo, Oosbi Rica. 

The black head, fulvous antenna^, and the shape of the elytra! 
bands principally distinguish this As^phcnra ; the elytra, have the 
basiil jxadion rather distinctly i*aise<i, but the intrahumeral 
depression is but mt)dcrately deej). 1 have three exactly similar 
Specimens bcfoi*e me. 

From A. vUjrofmciata Jac., likewise from Costa Rica, the 
present species may be sepirated by the fulvous colour of the 
antennae, the blue, not black, elytml bands, the much moi-e 
narrow, reflexijd iriai gins of the elytni, and the rather smaller 
general size juid more widened shape. 

ASPHAiRA ZOXFLATA, sp. 11 . (Plate XIV. fig. 7.) 

Black below, antenna* and legs more or less piceous, above 
flavous ; thorax impunctati', the anterior angles produced; elytra 
very finely punctured, with four metallic green transverse bands, 
much widened to^va-rds the suture, which is likewise metallic 
gre.en. 

Length 7 milliiii. 

Of medially widened shajx) ; the head more or less piceous at the 
vertex, the lower portion fulvous ; eyes moderately large, with a 
few jiunctures near their inner margins ; olyjieiis in shape of a 
transverse ridge ; antenme nearly black, the third joint smaller 
than the foui th ; thorax with strongly rounded lateral margins, 
the anterior angles produced into a small tooth, the sides broadly 
and deeply sulcate, the surface impuiictate, flavous, obsoletely 
traiisvei'sely grooved near the base ; scuiellum black ; elytra con- 
vex, broadly margined, w idest at the middle, very finely punctured 
throughout, flavous, with four binght green metallic bands, not 
extending to the margins — of these, the one at the base is the 
widest and has its posterioi* margin obliquely lounded, it extends 
as far as the shoulders, the second band at the middle is connected 
witli the first along the sutui'e by a rather broad stripe of green, 
its ends are greatly naiTOwed, the third band below the middle is 
of similar sliape, but the foui’th near the apex is of a shoiiier and 
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broader form, the^ suture connects all these lower bands by a 
narrow metallic gi*een strij)e; metatarsus elongate, claw- joint 
strongly swollen. 

JIah, Peru. 

Different in the numbei* and shape of its elytral bands from 
.‘iny other species ; two exactly similar specimens are contained in 
my collection. 

Aspu-bra vernalis, s[). n. 

Piceous, the lower pai’t of the face and the thorax flavous, sides 
of the Litter brotidly flattened, disc impunctate ; elytm flavous or 
pale fulvous, with two tnxnsverse vioLiceoua bands, one at the 
Imse, the other below the mitldle, not extending to the sides or 
apex. 

Length 0-6 i milliiii. 

Hea(l witli a few ]ninctures near the eyes ; the veHex nearly 
black, the frontal tubercles and the clypeus flavous; antennie 
])iceous or black, the lower three joints obscure fulvous ; thorax 
slightly narrowed antiuuorly, the sides with a rather broad flattened 
margin, the anterior angles dentiform, the disc impunctate, 
yellowish-white ; seutellum blaiek ; elytra impunctate, flavous, the 
basal transverse blue or violaceous hand nearly extending to the 
middle, the lower band of ocjual width, not extending to the 
apex, hotl) hands are limited laterally by the broadly 1 ‘eflexed 
lateral nuirgins, the flavous hand which separates the darker ones 
at the mhldle is of about half the width (in a longitudinal 
sense) than the blue bands; breast and legs piceous, the base of 
the femora rather lighter ; aMomen flavous; claw- joint scarcely 
ihickened. 

If ah, Br. Guiaua. 

This is another species with transverse blue bands of wdiich so 
many are known, yet there is none which agrees entirely with the 
]>reseiit one. A, (mmla lllig. is described as over 4^ lines in length, 
tlie thoiux as having the sides obsoletely flattened, wliile in this 
species it i.s very distinctly marked ; the colour of the head is given 
as testaceous and the median pale band tis bi*oad, wliile in A . vernalis 
this band is of only half the width of that of the dark bands 
'rhe^e remarks also apply to A, onmUb IHig. A, cnrialk Eviclis. 
lias the posterior hand much nan*ower juid the pale division 
)>roader; in A. Ihniiata Har. the jKisterior blue band is still 
narrower, and there are other differences hesidas. 

Aspuasra separata, sp. n. 

Black ; thorax fulvous, impunctate ; elytra pale testiiceous, 
impuncitite, a bi'oad transverse band at the base, not extending to 
the lateral margins, and another band at the apex, tlark violaceous. 

Length G millim. 

Head black, shining, impunctate ; eyes large, elongate, frontal 
elevations very broad but feebly raised, clypeus with an acute 
central ridge ; antenme black, the third and foui*th joints equal, 
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intermediate joint slightly widened ; thoifix 'witli neai'ly stmight 
sides, slightly imiTOwed anteriorly, anterior angles thickened and 
produced into a shoit point, the sides flattened hut gradually so, 
without deep accompanying groove, the disc inipunctate, fulvous 
or flavous, anterior inaigin luther deeply concave; scutellum 
black ; elytia gnidu.'illy and slightly widened posteriorly, with a 
short but rather deep sutural depression below the base, im- 
punctate, pale testaceous, with two metallic dark purplish bands, 
the first subquadrate at the liase, nearly extending to the mid<Ue 
but not to the lateral margins, its posterior edge straight, the 
posterior angles rounded, the second band occupies the entire 
apex and has its anterior angles rounded, these bands are separated 
by the testaceous ground-colour in shape of a. transverse l>and of 
nearly similar size as the dark ones; under side and logs black, 
apex of abdomen flavons; claw-joint not stiongly thickeiu'd. 

Hah, Peru. 

Principally distinguished by the position and shape of the 
posterior band in connection with the flattened sides of the thorax. 

ASPHASRA GLABIUPENNIS, Sp. 11. 

Obscure tesbiceous ; the thorax with gradually flattened sides, 
inipunctate ; elytra impunctate, wdth a metallic blight green sub- 
quadrate spot at the base and another one n€>ar the apex ; 
posterior femora with the apex black. 

Length 7-10 niillim. 

Of elongate and flattened shape, of a rather dirty testaceous ; the 
head finely punctured at the sides as well as the space in front of 
the eyes, the frontal elevations broad, clyptuis rather strongly 
raised; anteiuife long and slender, obscurt* testaceous, the terminal 
joints very elongate ; thorax with gradually flattened sides, nar- 
rowed anteriorly, the anteiior margin deeply concai e, the sides 
nearly straiglit, anterior angles in shape of a small tooth, the 
surface impunctate; scutellum testsicoous; elytra entirely im- 
punctate, with two brilliant metallic green bands or patches, the 
first at the base, not extending to the sutural or lateral margin 
and downwards to about one-third the length of the el}i;ra, the 
other band of more rounded sliape near the apex, notextending to 
either maigin ; below finely pubescent ; the ap(»x of the [)osteiior 
femora black ; claw-joint moderately swollen. 

Hah, Marcapata, Peru. 

I would have referred this S 2 )ecies to A, cJmpnisi Har., but the 
authoi* gives the colour as rufo-testaceous and the elytra as 
finely punctured, but even with a strong lens T cannot discover 
any punctuation. 

AsPHiERA funerea, sp. n. 

Black ; thorax whitish or obscure testaceous, the flattened sides 
well separated ; elytra veiy minutely punctured, coloured like 
the thorax, a broad transverse band at the base and another still 
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broader band below the middle and interrupted at the outer 
portion, obscui'e brownish-teneous. 

Length 6-7 inillim. 

Head sparingly puuctmed at the vertex, the latter piceous oi* 
blackish ; eyes very large, each as broad as the dividing space ; 
antennje long and slender, black, the lower joints sometimes 
testaceous at the base, very elongate with the exception of the 
second one ; thorax with flattened and well-sepirated sides, the 
anterior margin but little concave, the angles produced outwards 
into a truncate tooth, the surfacic impunctate, pale testaceous; 
scutellum broad, black ; elytra with distinct basal depression, very 
finely punctured, with narrow reflexed lateral margins, pale 
testaceous or whitish, with two broad dark brown bands with 
greenish gloss, the first at the base, not extending to the lateral 
mai’gins, the other band of much longer shape, not extending to 
the shies or apex of the elytia, at its outer edge it is semidivided 
by a naiTow stripe of the ground-colour ; undei* side piceous or 
black ; metatarsus as long as the following tw o joints together, 
claAv-joint distinctly swollen. 

If ah, Peru. 

There are tw’o specimens of this species before me, which is well 
distinguished by the produced, truncate, anterior thoracic angles 
ami the markings of the elytra ; the ground-colour of the latter is 
in one specimen of a- junkisb- white tint, in the other obscure 
testiiceous, the dark bands are divided at tlie middle by the 
narrow' transverse strijK* of the ground-colour, 

Asiuia^:iia brevicollis, sp. n. 

Piceous, legs black, the lieiid and anteniue fulvous; thorax 
scaively twice as broad as long, flavous, impunctate ; elytra 
impuiH'tato, flavous, a broad tiuiisverae band at the base and 
a transvei'sc* s])ot below the middle metallic green. 

Length 7 millim. 

Head impimctafe, fulvous; frontal elevations broad, divided by 
a deep groove and bounded behind by a narrow, more shallow' 
sulcus ; clypeus stroiigl}' raised in shape of a broad triangular 
ridge ; eyes w'idely seimrated ; aiitennrt) extending to the middle of 
the el 3 tra, dark fulvous, the third joint shorter than the fourth ; 
thorax scarcely twice tus broad as long, the sides obliquely narrowed 
anteriorly, the lateral sulci rather narrow', the anterior angles 
thickened and strongl}' produced, the surface impunctate, flavous ; 
scutellum black ; elytra slightly widened towards the middle, 
distinctly depressed below tlie base, flavous, w'ith two bright 
metallic-green transverse bands, tlie firat at the base extending 
downwards to jibout one- third the length of the elytra, the other 
in shape of a large slightly oblique spot, below the middle, neither 
of the bands extending to the Literal margins ; breast and abdomen 
piceous, legs black ; metatarsus elongate, claw’-joint but slightly 
sw'ollen. 

Hah, Peru. 
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The comparatively smaJl width of tlie thoi^ax and the widely 
separated elytra! green bands, in connection with the fulvous head 
and antennae, distinguish this species, which is evidently closely 
allied to A» oblecta Baly; but the head has no punctures nor 
hairs, the thonix is ceilainly not “ more tlian twice as broad 
as long,” and the elytra are not furnished with hairs at the apioil 
margins. 

AsPHA 5RA niMlDIATICORNlS, sp. 11 . 

Flavous, head piceous, the intermediate joints of the antenna) 
black ; thomx tiavous, impunctate ; elytm not perceptibly punc- 
tured, pale flavous, a transverse band at the base and a broftder 
one below the middle metallic gi’een ; legs fulvous. 

Length 6 millim. 

Head impunctate, the vertex piceous; frontal elevations sti'ongly 
raised, pyriform ; clypeus flavous, semicii*cular, with an acute 
centiul ridge ; eyes very large, the tlia-meter of each larger than 
the dividing space ; antennae long and slender, the lower and the 
apical three joints fulvous, the rest black, third and fourth joints 
very elongate, ecpial, apical joints shorter ; thorax twice as broad 
as long, slightly narrowed anteriorly, the anterior angles pointed 
but not pi’oduced, lateral margins evenly rounde<l, preceded by a 
broad sul cation, the surface impunctate, flavous; scutellum fulvous; 
elytra widened at the middle, yellowisJi-white, with two broad 
tiiinsverse metallic -green bands, not extending to t;he lateral 
margins, the first exttmding from the base to nearly the middle, 
the second immediately below the latter and abbi'eviated at some 
distiuice from the aj)ex, both bands ain*. of nearly vsulxpiadrate 
shape; the breast and the legs pale fulvous, abdomen flavous, the 
tarsi obscure piceous ; the mebitarsiis modeintely (dongate, claw- 
joint strongly swollen. 

Ilah. Ecuador. 

Distinguished by the colour of the head and the antenme, the 
laige eyes and broad elytnil bands, pale legs, &c. 

ASPIIiERA DKJEANI, Sp. 11. 

Black; thorax impunctate, testaceous, the entire disc black; 
elytra impunctate, testaceous, a bi*oad band at the base and 
another below the middle, not extending to the lateral maigins, 
metallic blue ; claw- joint scarcely swollen. 

Length 8 millim. 

Head with some punctures neai’ the eyes, black, frontal elevations 
strongly laised, narrow and transverse; antenna) extending beyond 
the middle of the elytra, black, all the joints elongate and slender, 
the third and fourth equal ; thorax twice as broad as long, the 
lateral margins scarcely rounded, the anterior angles more than 
usually produced and pointed (in one specimen to a much smaller 
extent), anterior margin concave, the sides broadly but not deeply 
silicate, testaceous as well as the extreme base, the rest of the 
surface occupied by a transverse black band ; scutellum black ; 
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elytra with the basal portion rather convex, impunctate, metallic 
blue, the lateral margins and a rather narrow transvei*se band at 
the middle testiiceous, epipleurie of the latter colour ; below and 
the legs black; metatarsus rather elongate, claw-joint scarcely 
swollen. 

Hah, Peru. 

Tlie black band of the tliorax and the strongly dentate and pro- 
duced anteiior angles of tlie lattoi*, together with the nearly simple 
claw-joint, principally characterise this species. 

Elytra vnetallic, loith jlatwita margins, 

Aspha^ha albicixcta, sp. 11 . (Plate XIV. fig. 4.) 

Black, thorax pale flavous, impunctate; elytra metallic blue, the 
disc foveolate and rugose, the htteral margins yellowish -white ; 
abdomen flavous. 

Length 9-10 millim. 

Of ovately-elongate shape, rounded below the middle ; the head 
black, with some few punctures near the eyes, longitudinally 
grooved between the latter ; antennai extending to the middle of 
the elytra, black, the third, fourth, and fifth joints eipial, the 
following ones slioHer; thorax with gradually flattened sides, 
the anterior margin dcc])ly concave, anterior angles slightly 
produced into a small tooth, thickened, the disc entirely im- 
])unctatt‘, pale yellowish ; scutellum black ; elytra bright metallic 
Idue or purplish, variolose-punctate, the interstices strongly 
wrinkled or laigose, the lateml margins to the apex whitish ; 
breast and legs black ; mehihirsus elongate, claw-joint slightly 
swollen; abdomen flavous. 

J[ah. Peru. 

Of the same coloration as Aspluera {Aspicela) albomarginata 
Latr., and of nearly siniilar sculpturing, but a. true AspJmra (like 
the last-named species) on account of the mettisternum not being 
truncate anterioi’ly ; in Latreille’s in.sect the thorax is margined 
with black and the elytra,! foveje are larger and less numerous. 

Elytra varioasly coloured, with transverse pale hands or 
with spots. 

Asph.eiia bisbiplaciata, sp. n. 

Obscure fulvous or fuscous, the head and the anteum'v black ; 
thoi ax yellowish white ; elytra impunctiite, each with two white 
bands, one transversely shapeil at the middle, the other more 
rounded near the apex. 

Length 7 millim. 

Head with some deep punctures near the eyes, the vertex 
nearly black, the frontal elevations bounded behind by a very deep 
tmnsvei*se groove ; base of the antenna3 fliivous, the basal two 
joints piceous, the othei*s black ; thorax with the anterior margin 
straight, the sides not flattened, but the lateral margins gradually 
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aiKl very strongly thickened at the anterior angles, the latter 
produced but not dentiform, the surface impunctate, nearly 
white ; scutellum daik brown ; elytra of the sfime colour or dark 
fuscous, shining, impunctate, each with two white markings, the 
first at the middle in shape of a transverse band not quite extend- 
ing to either maigin, the second of rounded shape, near the apex; 
the breast piceous ; the legs dark fulvous ; the abdomen testaceous 
or flavous ; claw- joint ntther sti'ongly swollen ; prosternum very 
nanow and imiillel. 

Hah. Colombia. 

Ill some specimens the gi*ound-colour of the elytra, is much 
paler. The absence of a thoracic flattening of the sifles and 
the position and colour of the elyti*a,l markings distinguish this 
species. 

Aspu^era biplaojata, sp. n. 

lilack, thorax and the femora flavous ; elytra nearly impunctate, 
the lateiul margins, a largo discoidal patch, and the apex flavous ; 
ajiex of the posterior femora black. 

Length 5-6 millim. 

Head black, with one or two punctures near the eyes ; antenme 
black, the lower two joints flavous below, third and following 
joints nearly equal ; thorax nearly twice as broad as long, the 
sides rounded anteriorly, with a broad flattened sulcus, the anterior 
angles thickened but not produced, the surface inqmnctate, flavous ; 
sciitellum black ; elytra impunctate; under side, the ajiex of the 
jiosterior femora, and the tibhe and tarsi black, rest of the femorji 
flavous. 

UaK Bra,zil. 

This Asjyhmra resembles almo.st exactly A. episcopalls 111. in the 
clyti'al pattern, which consists of a transveisc* black band at the 
base and another near the apex connected by i\ ^ery nari-ow 
sutural stripe, the disc in shape of a large oval patch and the apex 
as well as the lateral margins being flavous. The difierences 
which separate this species arc: the entirely black head, without the 
whitish frontal tubercles; the anterior angles of thetliorax, which 
are not produced ; the j)ositionof the posterior elytral band, which 
is placed much lower down tlian in the above-named species ; and 
the colour of the legs. 1 have received several specimens from the* 
La Plata Museum without a special locality. 

ASPHASRA ERICIISOXI, sp, 11, 

Black; thorax testaceous, the sides straight, the surface 
impunctate; elytiu nearly black, the lateral margins and an 
extremely narrow transverse straight liand at the middle flavous. 

fjength 6 rnilliui. 

Head with a few luuictures above the eyes, black, the frontal 
elevations veiy broad and flat, scarcely raised, the base of the 
antenna 3 flavous ; the antennie very long and slender, black, 
the fourth joint longer than the third ; thorax only about one- 
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lialf broader than long, slightly narrowed anteriorly, the sides 
nearly strjiight, with an extremely narrow thickened margin, only 
obsoletely flattened in front of it, the anterior angles slightly 
nmcroiiate, the surface entirely impunctate, pale flavous or 
t(*staceou8 ; scutelliim black ; elytra not pei’ceptibly punctured, 
black, very shining, nearly parallel, the latertil margins naiTowly 
find an eijually narrow transverse band at the middle, fliivous; 
under side and legs black; the mehitarsus elongate, the claw- joint 
but slightly swollen. 

JIah, Peru. 

The comparatively long thoiux, the nearly straight and but 
slightly flattene<l sides, in connection with the very nan'ow and 
straight elytml pale band at the mitldle, well distinguish this 
species finm others similarly marked. 

Aspii.eiia maculicollis, sp. n. 

Black, the antenna^ obscure fulvous ; thoiax pale testaceous 
with a. trans\erse juceous band, the sides sti*aight; elytra entirely 
impunctate, metallic green, the lateinl margins and a transverse 
narrow band at the middle flavous ; claw-joint distinctly swollen. 

Length 5 milliin. 

Smaller than the preceding species; the elytra moi'e widened at 
the middle, with a broader lateral reflexed margin ; the head with 
a single puncture close to the eyes, black at the vertex, the lower 
portion stained with flavous, the fi*ontal elevations broad, tii- 
gonate, divided by a deep nari’ow groove ; clypeus strongly 
raised ; auteimfc dark fulvous, tlie third and fourth joints very 
elongfite, the following joints shoi-ter ; thorax with nearly stmight 
lateral margins, the sides flattened, the anterior angles mucronate; 
t-he disc impunctate, whitish, witli a narrow transverse piceous 
band ; scutellum black ; elytrfi with broad flattened lateral 
margins, inijuinctate, metallic green, the flattened sides and a 
transverse narrow band at the middle pale yellowish ; below 
and the legs black ; metatarsus elongate ; claw-joint distinctly 
thickened. 

Hah, Peru, Mm-capata. 

Separated by the sculpture and colouring of the lioad and that 
of the antennte, the thoracic transvei*se band, and colour of the 
1 ‘lytra. Tlie general size is smaller than that of the allied species. 
A, nohiUtata Fab. is of diflferent coloration, although the elytml 
pattern is similar and the claw- joint isscfircely swollen. A, disco- 
femiata Baly is another closely allied species, but has difterently 
coloured antenme, rounded sides of the thoiux, finely punctured 
elytra, and their transvei’se band broad, not narrow. 

Asril^UA APICALIS, sp. u. 

Black or piceous, the basal joints of the antennae and the 
clypeus flavous; thorax impunctate, fulvous or flavous; elytra 
greenish-a?neous or purplish, impunctate, the lateral margins, 
a trfinsverse band at the middle, a spot near the scutellum, 
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another one below the middle, «nd a short oblique stripe near tlie 
apex flavous. 

Yar, a. The elytral transverse band and the spots absent. 

\rar. 6. Elytra as in the type, but the spots absent. 

Yar. c. The transverse band indicated by a sutural and lateral 
spot ; the other spots wanting. 

Yar. d. Like var. c, but the apical stripe as well as the siK)ts 
wanting. 

Length 7 millim. 

Ilejid entirely impiinctate, with the exception of one or t>^'o 
punctures near the eyes, thefronbil elevations broadly transv(ii\Me ; 
clypeus flavous, wdth an acutely i-aised central ridge ; antenna? 
dark fulvous, extending slightl}'^ below the middle of the elytra, 
the third and foui*th joints equal ; thorax strongly transvei'st*, the 
lateral margins rounded, the anterior angles thickened but not 
dentifoi’in, the sides with a longitudinal groove, flattened, the 
surface impunctate, fulvous or flavous, posterior* margin nearl}' 
sti*aight ; scutelluni black ; elytm impunctate, but the paler 
markings with minute fuscous spots, the ground-colour metallic 
greenish cupreous, the lateral margins, elji^ral epipleum', a naiTow 
transverse band at the middle, a small spot near the scutellum, 
another below the middle near the suture, and a short oblicpie 
streak near the apex at the sides flavous ; under side piceous ; the 
anterior legs more or less pale, the metatarsus of tlie i)osterior 
legs as long ns the following two joints ; claws rather strongly 
swollen. 

Hah, Peru, Prov. Huallaga; also Bolivia. 

The type of this species, from which J lia\e drawn the above 
description, is not difficult to distingnisli from others, on account 
of the elytral markings, and is principally sepamted by the sub- 
apical short flavous streak which is connected with the similarly 
coloured lateml stripe. Home of the varieties, however, are 
without this mark, and consequently I’esemble several other 
similarly coloured species ; tlmre is, liowever, nearly always tlie 
indication of the transverse band in shape of a small flavous 
sutuml spot at the Tnid<lle and a coiresponding one opposite at 
the margins ; the thoiax has the sides w’ell dcfinwl by a deej> 
longitudinal groove, and tlie claw- joint is moie strongly .sw^ollen 
than in many other species of the genus. 

Of var. d two specimens are l^efore me. In these the elytml 
spots and band are absent, but, as usual, the sutural remnant of 
the band is present, and instead of the subapical short streak 
there is a widening of the flavous lateral margin at the coi*- 
i-esponding place, thus indiciiting the typical mark. Oedionychis 
dipns 111. is of exactly similar colomtion, but is a true Oedimychis 
with a short posterior metatarsus. 

ASPHiERA ELEGANTULA, sp. 11 . (Plate XI Y. fig. 6.) 

Black ; clypeus and the thorax flavous, the latter impunctate ; 
elytra, bright metallic blue, impunctate ; a naiTow tiansverse band 
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at the middle and another near the apex, as well as the lateral 
margins, flavous. 

Length 8-9 millim. 

Head black, shining, with a few deep punctures near the eyes ; 
the latter large, widely separated ; clypeus acutely triangularly 
raised, flavous ; hibrum black, with a row of punctures ; antennae 
long and slender, black ; thorax shoi*t and strongly transverse, the 
sides feebly rounded an^riorly, straight at the bftse, the anterior 
angles thickened and produced, the sides broadly flattened, with a 
thickened margin, the flat portion well defined from the convex 
surface, the latter impunctate, obsoletely transversely depressed or 
gi’ooved near the base; scutellum broad, black; elytra with a 
distinct depression below the bfise, not perceptibly punctured, 
bright metallic blue ; the lateral margins, the epipleurae, and two* 
narrcnv transverse bands flavous — of these the first is placetl at the 
middle and extends quite to the sutuie, the second one is situated 
vei*y iieiir the apex, not (juite extending to the suture and 
of slightly upward direction; metatarsus elongate, claw -joint 
moderately thickened ; the anterior femora Uiore or less stained 
with flavous at the extreme base. 

Hah, Peru, Prov. Huallaga (G, A. Baer), 

Of this handsome species I Imve i*eceived several specimens from 
M. Clavarejiu, of Brussels, 1 know no other spe(;ies with similar 
shaped and same number of bands. 

Ehjtra blue. 

Asm ASHA tibialis, sp. n. 

Pale flavous, the heml, antenme, tibite, and tarsi black ; thoiax 
impunctate ; elytra metallic blue, impunctate. 

Length 7 millim. 

Head entirely impunctate. black ; clypeus acutely mised, tri- 
angidar, slightly stained with flavous, palpi robust; antenna 
extending below the middle of the elytra, black, third joint 
slightly shorter than tho fourth ; thorax with the sides gradually 
flattened, with narrow thickened margins, the anterior angles 
thickened but not dentiform and scarcely produced, the disc 
impunctate, flavous ; scutellum black ; elytra with a shallow trans- 
verse depression below the bfise, entirely impunctate, dark metallic 
blue, below flavous ; the tibife and tarsi black, extreme base of the 
posterioi* tibite flavous ; claw- joint moderately thickened. 

Hah, Amazons, 

Of this species, distinguished by its system of coloration, five 
specimens are contained in my collection. 

Elytra with longitudhwl fidvoaa hands. 

ASPHiERA FERRUGINEO-VITTATA, Sp. 11. 

Elongate, subpamllel, testaceous ; thorax with strongly rounded 
and broadly flattened sides, impunctate ; elytra with a narrow 
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Hiitural and an equally narrow discoidal longitudinal band, 
ferrugineous. 

LengtJi 6 millixn. 

Head impunctate or with a few fine punctures ; eyes Lirge, the 
<lianietei' of each as wide as the intermediate space, frontal 
elevations sulxquadrate, carina short and blunt; antennse scarcely 
extending to the middle of the elytia, pale fulvous, basal joint 
I’obust and elongate, third joint slightly shorter than fourth, 
terminal joints shorter than the intermediate ones ; thorax shoi-t, 
the sides broadly sulcate, anterior angles with a short tooth, the 
disc impunctate, with an obsolete transverse sulcus near the base ; 
elytra nearly parallel, somewhat flattened, finely and closely 
punctured, testaceous, the suture very nariowly ferrugineous ; 
a. similar, slightly and inw'ardly curve<1 band extends from the 
shoulders to near the apex ; metatai-sus as long as the following 
two joints together, claw-joint strongly swollen ; prost(u*nuni 
linear. 

llah, Bolivia. 

The elytral dark bands are very narrow and of ecjual width 
and the discoidal one is of slightly cui ved shape. The species, on 
account of the distinctly elongate metatarsus of the posterior 
legs, cannot be mistaken for a similarly coloured species of 
Oediouyehis. 

Elytra otherwise warhed. 

Aspii^ra laoerata, sp. n. 

Elongate and parallel, Idack ; thorax dark fulvous, inijxuncbite, 
tlie anterior angles produced and blunt; elytra finely rugose 
anteriorly, imj)unctate, bhxck, a round patch at the base, a small 
one at the slioulders, a transverse subdivided patch at the middle, 
and another at the apex, tesbiceous. 

Length 9 millim. 

Head black, impunctate, tlm frontal elevations broxul and flat ; 
clypeus in shape of a strongly raised triangular ridge ; eyes widely 
separated ; antennje black, long, the third and following joints 
eqiMil ; thorax transversely subquadrate, convex, of equal width, 
the lateral margins nejirly straight, accompanied by very deep aiul 
narrow sulci, the anterior angles blunt and produced fojavards, 
the disc impuncate, dark fulvous ; scutellum black ; elytra with 
narrow but deeply reflexed lateral margins, furnished with fine 
rugosities anteriorly but without punctuation, each elytron with 
four testaceous or pale flavous patches, which are sepamted by 
naiT'OW tiunsverse black bands before and below the middle, at 
the latter place the band sends off a. spur towards the suture, 
thereby subdividing the preceding flavous poition ; all the margins 
of the elytra as well as a humeral stripe and the epipleui*ie ai-e 
likewise black; of the same colour are the under side and the legs. 

Hab» Peru. 

I have only a single specimen of this somewhat peculiar species 
before me ; whether the fine elytral rugosities to be seen at the 
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an tenor portion of the elytm are normal or aecidenttil, 1 am 
unable to say. The deHign of tlie elytra resembles that of Homo- 
phmta ^-guitaia Fab., but in that insect the veitex of the head has 
the characteristic white or llavous patch and the clypeus is of 
similar coloration ; the elytm are smooth, and the intermediate 
flavous patch is never subdivided ; in the Peru species the meta- 
tarsus is moderately elongatt^ and the claw- joint rather strongly 
swollen. 

Aspit.era NiTimssiMA, sp. 11 . (Plate XIV. fig. 5.) 

Broadly ovate, blac^k ; clypeus fulvous ; thorax strongly trans- 
verse, fulvous, anterior angles toothed ; elytra strongly convex, 
minutely punctured, bright metallic green, the lateral and apical 
margins and a narrow transveme band at the middle flavous or 
fulvous. 

Length 10 millim. 

Head impunctate, blackish ; frontal elevations transveme, 
bounded by a. deep groove behind ; dypens fulvous, acutely cari- 
nate at the middle; diameter of each eye of less width than the 
dividing space ; antennje long and slender, extemling below the 
middle of the elytra, black, the third joint shorter than the fourth; 
tliorax more tlian twice as broad as long, the lateml margins 
•strongly round<*d, d(H*ply and broatlly sulcate, the anterior angles 
•strongly produced into a blunt tooth, the disc impunctate, fulv'ous, 
sometimes marked with two .small fuhous spots ; .scutollum black ; 
elytra broad, c'onvex and widened po.steriorly, deeply sulcate 
within the shoulders and with another shallow depre.ssion below 
the base, very minutely punctured, very bright metallic green, this 
colour divided at the middle by a narrow transverse fulvous band 
which joins the similarly coloured lateral margins ; under side and 
legs black ; the metatarsus of the postei*ioi* legs as long as the 
following two joints together; claw-joint .strongly swollen. 

1 1 ah. Pacbitea., Peru. 

Larger and moi*e bi’oadly ovate than the other similarly coloured 
si>eci(*s of the genus ; the antenna* shmder and proportionately 
long ; the tboiax strongly toothed ; the metatarsus .somewhat 
intermediate between that of Oedionychia and the pi‘e.sent genus 
as a. rule, but as long as the following two joints t/Ogether. 

Asru.EIlA VIIUDICOLLIS, .sp. n. 

Black ; thorax bright green, impunctate, the sides gradually 
flattened; elytra black oi* aeneous, deeply foveolate, the lateml 
and apictil margins gi’een. 

Length 7 millim. 

Of medially slightly widened shape ; the head black, impunctate, 
frontal elevations broad and convex ; clypeus triangularly widened, 
not ridge-.shaped ; antenna? bhick, the third and fourth joints 
eipial ; thorax not more than twice as broad as long, rather 
widened at the •side.s, the lateral margins feebly ix)unded, anterior 
margin concave, its angles modei'ately jM'oduced, not toothed, the 
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disc impunetttte, gradually flattened at the sides, bright green, 
shining; scutelluin black, trigonate ; elytra broadly margined, 
with elongate deep foveas, placed in alK>nt six longitudinal lOws, 
the interstices strongly reticulate and confluent, the lateral 
margins leather broadly green, furnished with single haii^s near 
the apex, rest of the surface shining black or bronze ; under side 
and legs black ; metatarsus elongate ; claw- joint but slightly 
swollen. 

Hah. Ecuador. 

At once distinguished from A. incequalis Erichs, by the green 
thorax and sides of the elyti*a and by the entirely bhick breast and 
abdomen. 1 know of no similarly coloured species. 

Asph^ra tessellata, sp. n. (Plate XIY. fig. 8.) 

Black, head spotted with flavous ; thorax inipum'tate, flavous, 
with a trails veise black Ijand ; elytra extremely minutely punc- 
tured, flavous, two elongate sjxits at the base, a nfirrow trans\'ea*se 
band below the middle, and a .sjiot near the apex black. 

Length 8 millim. 

Head impunctate, black, the eyes sunounded by a flavous 
band, frontal elevations narrow, sti'ongly raised, lower portion of 
face pale fulvous, labrum piceous; antenna' black, rather short, 
the basal joint fulvous below, third and foui’th joints ecpial ; 
thorax twice as broad as long, slightly an;hed, the sides flattenetl, 
with a narrow thickened margin which gradually widens an- 
teriorly, the angles strongly thickenc<l and j^i’odiiced, the disc 
im])unctate, flavous, with a transverse black band, the anterior 
edge of which is concave and irregular in outline ; scutelluin 
black ; elytra, extremely minutely and closely punctured, flavous, 
the base with two elongate black spots, a short tmnsverse black 
band placed much below the middle and another triangular spot 
near the apex complete the design of each elyti’on ; undei* side 
and legs black ; metatarsus of the posterior legs as long as the 
following two joints together, claw-joint strongly swollen. 

Hah. Brazil. 

I know only a single specimen of this well-marked and distinct 
species, without jirecise locjility, 

Aspii.era variegata, sp. n. 

Black ; the clypeus, thorax, and abdomen flavous ; elytra 
metallic green or obscure purplish, impunctate; a round spot 
near the scutelluin, a transvei-se band iicjir the apex, and the 
lateral margins flavous. 

Yar. a. Elytra with a. narrow transverse band at the middle 
and another one near the apex, as well as the lateral margins, 
flavous, the basal spot absent. 

Var. h. Elytra with a single band near the apex and the 
margins flavous. 

Length 7-7^ millim. 

Head impunctate, the vertex black, the clypeus flavous, frontal 
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elevations rather broad and flat, tmnsvei*se ; clypeus in sha])e of 
an acutely raised triangular, ridge; antenna? rather long and 
slender, black, the third and fourth joints equal ; thorax about 
twice and a half broader than long, flavous, the lateral margins 
vstifiight at the base, feebly rounded anteriorly, narrowly thickened, 
the anterior angles produced forwards and strongly thickened, 
the sides deeply sulcate, the disc iiiipunetate, obsoletely trans- 
versely silicate near the base ; scutolluin black ; elytra with the 
basiil portion rather strongly raised, impunetate, flavous, marked 
with bands of metallic gi*een or- purplish in various ways ; the 
himst and legs black, the base of the femom more or less and 
the abdomen flavous. 

Ilah, l?ei n. 

This is (‘vidently a most variable species as regards coloration, 
but I have little doubt that all the forms represent but one 
Species, as not the slightest structuiul difierence seems to be 
present. In one form the elytni (if the testaceous colour is taken 
for that of the ground, which is justified by the similarly coloured 
epipleui-a-) have the anterior two-thirds occupiijd by a metallic 
band, including a flavous spot near the scutellum and another 
naiTow transverse band near the apex extending upwards along 
the suture, the lateral and apical margins remaining flavous ; in 
var. a the metallic colour is interrupted by a narrow transverse 
band at the middle and another below the latter near the apex ; 
in var. h there is only a single wither broad band near the aj)ex 
and connected with the flavous lateral margins ; the abdomen in 
all these forms remains flavous ; tlie metatiusus of the posterior 
legs is fts long as the following two joints together, and the 
claw- joint is strongly swollen. 

ul. resemldes a great deal A. but is always 

larger, and the apical elytial flavous band is not placed so near 
the a})ex a^ in the last-named species, and the antenna* are black 
and the .abdomen flavous. 

Aspujsra basimaculata, sp. n. 

Oblong, nearly parallel, testaceous, the intermediate joints of 
the antenna* i)iceous ; eyes rather closedy approached ; sides of 
thorjix nearly straight, impuncttite; elytm impunetate, each with 
two elongate shoi t stripes at the base and a small spot (sometimes 
.absent) near the apex. 

Lengtli 4 millim. 

Head impunetate, frontal elevations subquadrate, eyes large 
and rather closely appi'oached ; antennae slender, extending to 
the middle of the elyti-a, the lower four and the apical three 
joints testficeous, the others black or piceous, basal joint thickened 
and elongate, thii’d and fourth equal, terminal joints shortei* ; 
thorax scjircely twice as brood as long, gradually narrowed 
anteriorly, the lateral margins stmight, anterior angles pointed 
in shape of a small tooth, the sides strongly flattened, the disc 
impunetate, basal margiii somewhat thickened and accompanied 
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by a more or less distinct sulcus ; scutellum broad, testjiceoiis ; 
elytra nearly pai’allel, minutely punctured, testticeous, each elytron 
with two short black stripes, one placed on the shoulders, the 
other near the scutellum, occupying about a fifth of the length of 
the elytra, near the apex at the sides is another small piceous or 
black spot which is sometimes obsolete or wanting ; metatarsus 
of the posterior legs mther elongate. 

Hah. Peru : Pi'ov. Htiallaga, Rio Mixiollo 

Asph^era divisa, sp. n. (Plate XIV. fig. 9.) 

Fulvous, the antenn.'c, the breast, and the abdomen black ; head, 
thorax, and elytra impunctato, the last fulvous, their apical half 
nietiillic purplish-violaceous. 

Ijength 8 millim. 

Head with a single deep puncture and a few finer punctures 
near the eyes, fidvous ; fronted elevations very broad and wide; 
clypeus a(;utely luised ; la, brum black ; elytra long and slender, 
black, the basal joint fulvous ; thorax narrowed anterioi-ly, the 
sides gradually flattened, the anterior angles produced into a short 
tooth, the disc entirely impunctate, fulvous; elytra wideneil 
towards the middle, with bi'oad reflexed margins, the anterior 
half fulvous, the other portion metallic violaceous or purplish, the 
anterior edge of this colour rounded at the sides, a, Iso extending to 
the cpipleura^; breast, abdomen, the a-nterioi* and internu*diate 
tibia* and tarsi and the posterior legs black, the femom of tlu^ 
anterior and intern)ediate legs fulvous; cla \v -joint but slightly 
swollen. 

Ilah. Ma,i’capata, Peru. 

The purplish colour of the posterior portion of the elytni some- 
times extends rather higher upwards than the middle; T know of 
no other similarly marked &))ecies of Asjyha^ra. 

Asph.era fuscxjfasciata, sp. n. 

Head, the antenna^, the undei’side, ami legs obscure piceous ; 
thorax yellowish white, with five obsolete fuscous spots ; elytra im- 
puncbite, pale yellowish, with foui* ti*ansverse fuscous bands, the 
first divided into two spots. 

Length 8-9 millim. 

He^id impunctate, piceous, the clypeus flaA Ous ; antenna^ with 
the lowei’ seven joints piceous or dark fulvous (the othei's wanting), 
the thir<l joint slightly shorter than the fourth ; thomx without a 
distinct flattening of tlie sides, but with the lateral margins 
thickened as well as the anterior angles which are produced 
forward, the surface impunctate, nearly white, the disc with five 
obsolete, more or less confluent fuscous spots, of which the three 
at the middle are better defined and placed triangularly ; scutellum 
fuscous ; elytra entirely impunctate, of yellowish-white ground- 
colour, with four transverse fuscous bands, one at the base and 
sepamted into two spots, the second near the middle, the third 
below the latter, and the fourth at the apex, all these bands are 
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BuiToimded and sepai-ated by veiy uaiTOW spaces or bands of the 
ground -colour ; undei* side and legs pale piceous ; claw -joint 
moderately swollen. 

Hah, Bolivia; also Brazil, 

Of this species I have seen a gi’eat many specimens of most 
variable coloiation, some of which have the elytral bands vei*y 
dal le in regard to the basal and subapical ones, and the inter- 
iiie<liate bands pale or absent altogether and entire or divided into 
two spots as descrilied liere. It is possible that the s])ecios is 
identical with A, alb Ida Schauf. 

Genus Ofjdionyohis. 

Elytra or nmrhj so, 

Ok 1)IONV(^HIS IlOTUNDICOLIJS, sp. 11. 

Bi'oadly ovate, subdepressed, pale tastaceous ; aiiteniue .and the 
posterior femora obscure piceous ; sides of thoi-ax strongly rounded, 
broadly flattened, impunctate ; elytra extremely minutely 
punctured. 

Length 8 millim. 

Head impunctate, frontal ele\'ations transverse ; antenme pile 
pic(H)us, tlie third joint slightly shorter than the foui*th aiid 
following joints ; thorax about twice and a half broader than 
long, the sides strongly rounded and broadly flattened, the 
ant<‘rior angles strongly pointed but scarcely dentiform, the 
suHace im[>unctate; elytra broadly ovate, the margins naiTOwly 
roflexed, the l)as(" with a very shallow depression, the surface 
scarcely perceptibly j)unctui ed ; posterior femora pale piceous. 

Hah. Espirito Santo, Bimil. 

The sides of the thoi ax in this species .are more rounded than 
in any of the uuicok>rous members of the genus with which 1 am 
acquainted ; the elytra, art* likewise of more broadly rounded shape 
tlian usual. 

OimioNYCiiis paragi;ayensis, sp. n. 

Shoit an<l convex, testaceous ; apical joints of the antenna* 
black ; thorax densely and strongly punctured, the sides not 
deeply flattened ; elytra i>uncture<l like the thoi*ax. 

Length 7 millim. 

Head somewhat closely jmnetured, frontal elev.*itions oblique, 
tsarina short and broad ; antenna> scarcely extending to the middle 
of the elytia, the lower three joints testaceous, the others black, 
third and following joints ne.arly equal, rather elongate ; thoi*ax 
twice as broad as long, the lateral margins feebly but evenly 
i-ounded, the anterior angles produced outwards into a small 
tooth, the surface rugosely and rather strongly punctured, the 
sides gradually and inthei* shallowly flattened ; scutellum black ; 
elytra rather strongly convex below the middle, sculptured like 
the thorax ; legs short and robust. 
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Hah, Paitiguay. 

Of this species, very well ciistinguished by the almost rugose 
entire upj>er surface, 1 know of only a single specimen. 

OeDION veins NIGROSUTUEALIS, sp. 11 . 

Black ; thoi’ax finely and spvringly punctured, testaceous; 
elytra strongly convex, closely and strongly punctured, testaceous, 
the extreme sutural margins black ; abdomen fulvous. 

Length 9 millim. 

Head entirely black, with a few punctures near the eyes ; 
i-lypeus strongly convex between the luitenme, the latter short, 
not extending to tlie inhldle of the elytm, black, the lower two 
joints obscuiely stained with piceous, third joint distinctly shorter 
than the fourth ; thonix mther more than twice as broad as long, 
the lateral margins strongl 3 ^ rounded, anterior angles not produced 
l)ut thickened, sides deeply but narrowly silicate, the disc very 
sparingly and finely* punctured, testaceous ; scutellum black ; 
el 3 rtra rather sti-ongh' convex below the middle (when viewed 
sideways), with veiy narrow, thickened, reflexed maigins, ver^’ 
<*losely and comparativelv strongly punctured, the suture very 
naii’owly black ; breast and legs black ; abdomen fulvous. 

JIah, Btmil. 

i know of only a single, appartuiily female specimen of this 
sj)ecies, which is distinguished by the strongly })unctui*ed, convex 
elytra and black suture, as well as by the colour of the head and 
under side. 

OEDIO-Svnns pjoiekoxs, s]>. n. (Clai*k Oatah). 

Testaceous, the vei*tex of the heail avid thi‘ antenme pale 
piceiais ; thorax impunctate ; elytra very finely and closely 
])unctured ; posterior femora, pale fulvous. 

Length 6 ^^ millim. 

Of somewhat flattened, oblong shape, the head impunctate, the 
vertex very pale piceous, fronbil elevations strongly raised, 
trigonate ; clj^peus triangularly carinate ; eyes large, widely 
sepamted ; aiitennse extending to the middle of the elytra, pile 
piceous, tliiid and foui*th joints erpial ; thorax with the sides 
rathei* strongly rounded and broadl}^ flattened, the anterior 
angles thickened but only slighth^ pioduced, the surface im- 
punctate ; scutellum pale piceous ; elytra slightly" widened 
towards the middle, narrowly margined, extremely finely and 
rather closely punctured, the shoulders very prominent and deepl}^ 
longitudinally sulcate within, the depressions more strongly 
punctured, pale testaceous ; under side and legs (?oloured like the 
upper surface, the posterior femora pale fulvous or piceous. 

Ilah, Biazil. 

(3f more oblong shap*, less broadly rounded than most of the 
unicoloi'ous species, very pale testaceous, with the exception of the 
head, antenni©, and the posterior femora ; the sides of the thorax 
rather strongly rounded, the shoulders veiy prominent. 
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Oeoionychis millepoka, sp. n. 

Under side and logs daik brown ; the he^id black at the vei*tex, 
testaceous lower down ; antennae (tlie basal joints excepted) black ; 
thoiax testacex)us, impunctate ; scutelliim black ; elytm tOKstaceous, 
closely and finely punctured. 

Length 4-4| milliin. 

Head rather strongly punctured at the sides of the vei’tex, the 
latter bluish- black ; clypeus testaceous, strongly caiinate at the 
middle, the anterior portion forming a transverse ridge ; antennae 
black, the lower three joints more or less stained with flavous, 
third and fouHli joints equal, terminal joints rather short and 
stout; thorax shoi't and transverse, nearly similar to that of 
0. ohacaripeAiim Jac., with a narrow transverse sulcus each side 
of the basal margin, the disc impunctate ; scutellum black ; elytm 
of the same shape find punctuation as in 0. ohscuripenma ; pro- 
sternum very narrow find elongate, also caiinate, fulvous ; under 
side and legs piceous. 

Ucih. Oolombia ; als(j Mexico. 

The testsceous colour of the anterior portion of the head, the 
distinctly punctured vertex, and the colour of the antenna^ and 
under side separate this species from the preceding one, and the 
])artly testaceous hea<l fi*om 0, ohacnripeimis. 


(lEJnOXYClIIS DISTINCTA, Sp. 11. 

Convex, widened posteriorly, testaceous ; terminal joints of 
anteiiiifo black ; thorfix with strongly rounded and deeply sulcate 
sides, impunctate ; elytra deeply, closely and strongly punctured, 
more finely find closely so towards the apex. 

Length 8 millim. 

Head with a few deep punctures at the vertex, deeply and 
broadly sulcate between the (*yes, the latter widely separated, 
frontal tubercles ifitlier obsolete; carina broad anteidorly ; clypeus 
perpendiculaily defiexed, iKiunded by an acute ridge above ; 
aiitennai robust, black, the lower four joints testaceous, third 
joint shorter than the fourth, the following joints also less 
elongate than the fourth one; thorax not more than twice as 
broad as long, rather wider at the sides (longitudinally), the latter 
strongly rounded, with broadly fiattened sulci, the anterior angles 
slightly mucronate, the anterior margin deeply concave at the 
middle, the disc impunctate ; elytra strongly widened at the 
middle find convex, the reflexed margins not very broad, the 
sui'face deeply find closely punctured anterioi’ly, intermixed with 
some smaller punctures, the posterior portion extremely closely 
find more finely punctured ; metatarsus of hind legs very short ; 
clfiw-joint very strongly inflated. 

Ilab, Oolombia. 

More strongly punctui’ed and convex than most of the allied 
species, the thorax of characteristic shape, and the antennas witli 
})file basal joints. 
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OeBIONYCUIS APICICORNIS, sp. 11 . 

Elongate, nearly pamllel, testaceous ; antennee black, the basal 
joint testticeoiis, the apical one fulvous ; thorax impunctate, the 
sides rounded, the anterior angles scarcely mucronate; elytra 
extremely minutely punctured. 

Length 5 millim. 

Head impunctate, the eyes very large, frontal elevations broad, 
not strongly raised ; clypeus deeply deflexed, not prominent ; 
antenna? not quite extending to the middle of the elytra, black, 
the basal joint testficeous, the last one fulvous, third joint shoiter 
than the fourth ; thorax twice as broad as long, of even width, 
the lateral margins modem tely strongly rounded, the anterior 
angles scaicely produced or mucronate, the sides deeply sulcate, 
the surfact‘ impunctate ; scutellum testaceous ; elytra slighil}’ 
widened towai-ds the middle, narrowly margined, extremcdy 
minutely and closely punctured ; metiitfirsus short ; claw- joint 
stiongly swollen. 

Hah. Bolivia. 

Closely allied to 0. pallesceus but larger and the anteiiiue and 
legs of diflercnt coloiation. O. 'pwaj>er(i lllig. is described as 
being only 3 millim. in length and with an elongate first joint of 
the posterior tarsi, which show that the species is an ABfhm'a. 

OeDIONN OIIIS SOHDIDA, Sp. 11. 

Black, the head strongly punci tired; thuiax fins on, s, with 
rounded sides and mucronate anterior angl<‘s, iinj)unctate ; (dytrtt 
finely punctured, fia^ous, the basal portion obscure fulvous; 
scutellum black. 

Length 7i mi Him. 

Jhmdly elongate, nearly pai'Jtllel; the lu?ad bluish black, strongl}' 
and closely punctured, deeply transversely depressed between th(' 
eyes, the latter widely se}>arat€?<l ; antenme rather short, bhwtk, 
the lower three joints shining, the rest j^ubesceut, basal joint short 
and thick, third and fourth joints subequal, the last of wddei* 
shape, the following joints ratliei* robust, cylindrical, slightly 
sliorter ; thorax twice as broad as long, of equal width, the sides 
deeply sulcate, tlie lateral margins rounded, the anterior margin 
produced outwards in shape of a small tooth, the surface Havous, 
iinimnctate ; scutellum black; elytra slightly^ wider at the base 
than the thorax, with nari’ow I’efiexed margins, nearly parallel, 
finely but distinctly and very closely punctured ; under side and 
legs black ; piosteinuin longitudinally caiinate. 

J/ah. Santa Catharina, Brazil. 

There are two specimens of this insect befoie me, which, 
although they show some differences, I must refer to the same 
species. In one the head has only a few punctures and the 
extreme basal margin of the elytra is stained with black, the 
colour of the elytra is also entirely pile fulvous ; but in structure 
the two specimens agree entirely. The species is closely allied to 
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0. nmicula^'is, but is of more elongate and less convex shape and 
is much larger ; the thorax is longer and leas transverse. 

OeDIONYCUIS ECTJADORIENSIS, sp. 11. 

Broadly ovate, the head, antennae, and the under side black ; 
thorax flavous, impunctate; el 3 rtra obscure pale fulvoius with 
slight purplish shade, extremely finely punctured. 

Length 8 millirn. 

Head with a few fine punctures near the eyes, finely granulate, 
black, the frontal elevations pyriform, divided by a deep groov(» ; 
clypens flavous ; eyes very largo, but not closely approached ; 
antennie black, the basal three joints more or less testaceous 
above, third joint slightly shoiter than the fourth ; thorax with 
strongly ivuinded and broadly flattened sides, the anterioi* angles 
acute but scarcely produced, the disc mther convex, flavous, 
impunctate ; scutelliun triangular, fulvous ; elytra w’idenetl 
towards the middle, with broadly reflexed margins, the latter 
j>al(‘ ; the disc obscure fulvous with a slight jmrplish tint, very 
finely and (dosely punctured; under shle and legs black or 
piceous; iaehitai>iUH very sliort. claw- joint strongly swollen. 

/M>. Ecuador. 

This is a species of peculiarly dull appearance, unless this is 
caused by discoloration. The two s)>ecimens before me are, bow^- 
ever, entirely similar in this respect, tlie shape is mtber broadly 
ovate, and the elytral luai’gins are pro])orbionately broad. 

OKniON\f’HIS UHODINA, sp. 11 . 

Oblong, nearly parallel, black ; thoiux rather short, testaceous, 
impunctate, the sides gradually flattened ; elytra witlamt imouii- 
iiont shoulders, testaceous, impunctate. 

Length 7 milliin. 

Head impunctate, [>hiek ; frontal tuberehs brojul, ill-defined; 
eyes w idely s(‘parated, with a few punctures placed between them ; 
clypeus very short, strongly deflexed ; anteniue not extending to 
tlie middle of the elytra, black, the tbir<l and following joints 
equal, teriiiina.1 joints elongate ; thorax rather short, the* sides 
rounded aiiteiiorly, the anterior margin eoiieave, anterior angles 
produ(*ed into a short, blunt tooth, tlie disc impunctate, shining, 
testaceous, the sides fljitteiied, but this jjortion limited within by 
a shallow sulcius only; scutellum more or less piceous at the base; 
elytni sliglitly wider at the base than t.he thonix, rather elongate, 
feebly widened only towards the middle, the shoulders hut slightly 
prominent and hounded within by a siiallow depression only, the 
surface nearly impunctate ; below’ and the legs bhick, 

//«/;. Espirito Santo, Brazil. 

A rather larger species, and principally differing in the less 
strongly flattened sides of the thorax, the oblong shape of the 
elytra and their less prominent shoulders and almost impunctate 
surface. 

Fftoc. ZOOL, Boc.— 1905, Yol. II. No. XXIX. 29 
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Oedionychis pallesoens, sp. n. 

Pale flavoiis, the aiiteniiie (the basal joints excepted), the knees, 
and the anterior and intermediate tibiae and tarsi black; thorax 
iinjninctate ; elytra exceedingly minutely punctured. 

Length 4 -4.f> millim. 

Head impuncbite, deeply grooved betweim the eyes, the latter 
^ery large hut well separate<1, frontal elevations transverse, 
strongly raised, carina linear, palpi flavous; antennce extending 
to tlie middle of the elytra, black, the lower three joints flavous, 
third joint very slightly shorter than the fourth ; thomx one Jialf 
broader than long, slightly narrowed anteriorly, the sides narrowly 
flattened, the Intend margins rounded, antcTior angles produced 
into a small tooth, the disc impunctnte ; elytra slightly widened 
towards the middle, narrowly margined, the base not depres.se<l, 
tlu‘ Rui face very minutely and closely punctured ; the knees, the 
anterior and intc’rmediate tib’jc and tarsi black (but not always); 
the rest of the legs and the under side flavous, the posterior femora 
sometimes with a piceous spot near the apex. 

Hah, Peru. 

Principally distinguished by Ihe colotu* of the legs and its 
small size. 

OeDIONYC HIS inconspicua, sp. n. 

1'estaceous, the inteimediate joints of the antenna^ black ; eyes 
closely a])proached : thorax im]nmctate; elytra fineljMnid closely 
]>unctured. 

Length 5 millim. 

Head imj)unc1at(», d('e}>ly grooved between the eyes, the latter 
veay large, (a,ch broad'r than the s})acc dividing them; clypeus 
short and thick ; anteniuT not extending to the middle of the 
elytra, Mack, th(» lower thiee and the* apical two joints testaceous, 
third and fourth joints equal ; thoiax twice as bioad as long, the 
sides rounded, broadly flattened, the aiiteiior angles slightly 
produced but; blunt, the surface impunctate ; elytra rather convex, 
nearly parallel, extiemely minutely punct.i ned ; below and the 
legs testaceous, the breast more or h»ss pale piceous ; first joint of 
the posterior taisi as long ns the folh>wiug two joints together, 
{•laws stiongly swollen. 

JTah, Amazons. 

Linger than 0. 2 y<tlleficens \ the antenna‘ of different colour, the 
eyes larger and more closely approached, the inetataisus of the 
]30sterior legs rather longer than usual, but not so pronounced as 
in Anphm'a, and the thorax typical of the ginus. There are four 
specimens before me. 

Oedjoxyohis uerba(!EA, sp. n. 

Plack, head finely punctured ; thorax test^^ceous, the sides 
strongly lonnded, finely WTinkleil ; elytra cw^nvex, testaceous, 
strongly and closely punctured, the extreme V>asjil and sutural 
margins black ; abdomen testaceous. 
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Length 8 milUm, 

Of strongly convex, posteriorly widened shajiKS, the head dis- 
tinctly punctured at the vertex and near the eyes, black, the 
middle of the base with a short longitudinal groove, frontal 
tubercles nari’ow and transverse : anteniue black, not extending 
to the middle of the elytra, the lower three joints testaceous 
below, short, the thirl joint slightly shorter than the fourth ; 
thorax strongly transverse, the lateiul margins strongly rounded, 
the anterior angles thickened but not dentiform, the sides rather 
broidly flattened, the disc minutely aciculate and extremely finely 
punctured ; scutellum black ; elytra strongly convex, rather 
suddenly deflexed below the iniildle, closely, evenly and strongly 
punctured, the sides below the shoul(lei*s somewhat flattened, the 
margins only slightly thickened, not reflcxed, the extreme basftl 
and sutural margins black ; abdomen obscure testaceous ; rest of 
the under surface and the legs black. 

Jhib. Snio l^iulo, Brazil. 

Amongst tlie nearly unicolorous species the present one is well 
distinguished by the shape ami sculpture of the thorax and 
elytra, tiiid by the coloration. 0, hahji Cl. has a differently 
sha])ed thorax and finely wrinkled elytra. 


OjSDIONYCrilS XiOIlOTlliTALlS, sp. n. 

Head pale fidvous, the antennjc, the anterior and intermediate 
tibite, and the tarsi black ; thoiux flavons ; elytra fulvous, nearly 
impunctate ; under side and legs testaceous. 

Length 6 niillim. 

()])long-ovate ; the hefid pale fulvous, with a few punctures near 
the fives; la.brum piceous; antenna? black, the third and fourth 
joints equal, terminal joints shorter and thicker; thorax rather 
strongly convex, the sides rounded and broadly flattened, the 
anterior angles thickened, slightly truncate, not produced, the 
surface very shining, impunctate, flavons ; scutellum black ; elytra 
ilark fulvous, impunctate, with the exception of a short double 
row of punctures below the sbouhlers; bidow pale fulvous, the 
anterior and iutej’mediate tibhe and all the tiirsi black, posterior 
tibiai fulvous. 

JIah. 8t. Catharina, Brazil. 

Of rather convex and oval shape, and distinguished by the 
flavons thorax and the coloui* of the legs. 

Oedioxycijjs coNsixMims, sp. n. (Cliu*k Catal.). 

Black, the clypeus testaceous ; thorax with broadly flattened 
sides, impunctate, testaceous ; scutellum black ; elytra \'eiy finely, 
partly obsoletely punctured, testaceous. 

Length 8 millim. 

Of posteriorly slightly widened shape ; the head black, with a 
few punctures placed in a row in front of the eyes ; clypeus tes- 
taceous, the carifia very prominent; antennie black, the lower two 

29* 
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joints more or less flavous below, the third joint distinctly shorter 
than the fourth; thorax with the sides broadly flattened, the 
anterior angles pointed but not produced, the disc impunctate, 
testaceous, the lateral margins feebly rounded anteriorly; scu- 
telliiin black ; elytra convex, without basal depressions, with 
narrow reflexed margins, closely and very finely juinctured, tes- 
laceous; umler side and legs black, the abdomen more or less 
flavons at each side. 

//(lb, Peru. 

Very closely allied to 0. phheja King, but in thfit species the 
head is [ruuctiued at the vertex and the eyes are margined with 
testaceous, tire elytra are more strongly punctured, and the 
‘‘habitat” of the species is Brazil. 1 have preserved Clarkes 
catalogue name for the present species, of which specimens are 
also contained in the British Museum. 0, ohscuripennis also 
from Peru, is likewise very closely allied, but is a smaller insect, 
of diflerent shajie, with the anlerior angles of the thomx rnuo’o- 
nate and a miicli moie flattened cariiia of the cly 2 )ens. 

OeDIONYCJUS NIORIMANA, Sp. n. 

Black; thorax short ami strongly transverse, impunctate; 
elytm finely punctured, pale greyisli-testaceous. 

Lengtli 5 millim. 

Of medially gradually widened shape, moderately convex ; the 
head entirely imjainctate, black, the frord-al elevations transverse, 
(‘ontiguous, Carina acute, convex ; anteniife black, the third and 
fourth joints (vpial (the re.st wanting) ; thorax short, of ecjual 
width, moi’e than twice as Inoad as long, tlie lateral margins 
rounded, tJie sides broadly flattened, the anterior angles neither 
thickened nor pi od need, the .surface impunctate, black, veiy 
shining ; scutellum black ; elytra giadually widened towards the 
middle, finely and clo.sely punctureil, jiale p’eyish-te.staceous, 
below and the logs black; metatarsus moderately short, claw- joint 
very strongly intiated ; prosternum proportionately broad. 

Hah, Peru. 

Of similar coloration to 0, ti rpis Jac., hut mucli smaller, the 
head and thorax entirely black and the elytra without apical 
black spot. 

OeDIONYOHIS ALBIPEXMS Jac. 

Since this species was described (P. Z. S. 1894, p. 609) I have 
received a. good many more specimens from the Amazon regions, 
which prove that the insect is extremely variable in regard to size 
as w’ell as to coloration. The type was described fioin nearly 
unicolorous specimens ; those now before me show‘ the following 
elytml markings 

a. Two spots at the basal margin ; a longitudinal streak near 
the side, very broad at its commencement, strongly pointed 
at the apex. 
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6. The basal spots absent ; each elytron with a narrow, oblique 
band from the middle of the base to the lateral inai'giii 
below the middle. 

c. The extreme basal margin, connected* witli a narrow sub- 

lateral longitudinal strij)o, black. 

d. Elytra with two basal small spots and another at the middle. 

In all these forms the anterior and posterior margins of the 
thorax are more or less black, and frequently this colour occupies 
the entire middle of the disc, leaving only the sides testaceous ; 
the eyes ai’e closely ap])roached, and the head at the vertex is 
genemlly finely punctured and wriiikled, but soinetiim^s ini- 
punctate ; the metatarsus of the hind legs is sc^ircely typical of 
Oedionychis^ being rather more elongate, but not to such an extent 
as to include the species in Asphctm^ Tlie form with three black 
spots can scarcely be distinguished from 0, hvmeralis Fab., but in 
that species all the specimens 1 have seen have a unicolorous 
testaceous thorax, without any markings, and no black basal 
elytral margin. All the specimens ])efore me (16) come from the 
Amazon regions. 

Klytra pcde^ with spots and bands combined. 

( IfimONyOIlIS PARALLINA, sp. 11. 

lletid and breast black ; thorax testaceous, impnnctate ; elytra 
extremely minutely punctured, flavoiis, two spots at the iM^ie, two 
others below the middle, and a transverse band at the latter place 
black ; legs testaceous, apex of the j»osterior femora black. 

Length 6 -7 millim. 

Of posteriorly slightly widened shape, rather flattened ; the head 
black, the vertex minutely granulate and punctured, frontal 
elevations very broad, trigonate, eyes extremely large, carina 
acute ; palpi flavous ; antennae rather robust, the basal four and the 
apical three joints flavous, the rest black, third ami following 
joints nearly equal ; thorax more than twice as broad as long, the 
sides gradually but broadly flattened, the posterior margin straight, 
tlje anterior angles not produced, the disc impnnctate, testaceous ; 
scutellnm black ; elytra extremely minutely and closely, almost 
conflueiitly punctured, testaceous, the shoulders wdth an elongatt* 
black spot, another ix)und spot near the scutelluin ; a transverse 
narrow band at the middle and two spots near the apex, jdaced 
transversely, likewise black; breast black; abdomen and legh 
testaceous, the postei ior femora black at the apex, 

Hab. Brazil. 

Easily knowm by the pattern of the elytra and system of 
coloration. The male insect is of considerably smaller size and 
much narrower. 

Oedio.vyohis colombiana, sp. n. 

riceons, above testaceous, the apical joints of the anteinw and 
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the brejist piceoiis ; thorax impuncbxte ; elytiu suhdepressed, 
extremely closely and finely punctured, the basal mai*gin, a nairow 
transverse band below the middle, and Wo spots near the scutellum 
dark brown. 

Ijength 7 milliiii. 

Heatl iinpniK'tate, testaceous, the frontiil elevations lather 
feeble ; ewes large, the intermediate space not wider than tlie width 
of each eye ; aiitenme with the basal three oi* foui* joints anti the 
a 2 )ical one testaceous, the rest blackish ; thoiax short and tiuns- 
verse, the sides broatlly flattened, the anterior angles deiitifonn ; 
the disc impunetate, testaceous, feebly transversely sulcate near 
the base ; scutellum testaceous ; elytra widened towards tlie apex, 
rathei* flat, extremely finely and closely punctured, testaceous, the 
extreme basal maigin, a small spot near the scutellum, and a 
narrow transverse, slightly convex band, immediately below the 
middle, piceous or dark fulvous ; legs testaceo\is ; breast and 
abdomen piceous. 

Uah. Pichinche, Colombia {liomnberg). 

Of this species 1 have five exactly similar sj^eciniens before me. 
The design of the elytra differs from that of any other species 
1 am acquainted with except 0, tenwicincta Jac., which is a dif- 
ferently shaped insect, with a different thorax, very nariow^ elytra! 
bands, and of black colour. This species is idso known from Mexico. 

Oedioxvchis divkrsa, sp. n. 

'Testaceous, the apical joints of the antenme (exc(‘])t the last) 
and Die breast black ; thorax inij)unctat(' ; (dytia edongate, finely 
[junctured, each with tno spots at the base, one at the midtile, and 
a tiaiisvei^e hand near the a})ex, black. 

Var, The apical hand divitled into two spots. 

Jjengtli f) milliiii. 

fit ad impunetate, deejdy foveolate between the eyes, the latter 
very large ; antoniue w ith the lower five and the apical joint testa- 
ceous, the others black, third and fourth joints equal, elongate, 
tli() terminal joints rather shorter ; tliorax about tw ice and a half 
broader than long, the sides broadly flattened, the Inteial margins 
strongly rounded anterioily, the anteidor angles thickened but 
not produced, the surface impunetate, rather convex ; scutellum 
bla(!k ; elytra elongate, nearly parallel, very minutely punctured, 
testaceous, a small spot on the shoulders, another nenrtlie scutellum, 
a third at the middle, and a transverse bjind neai* the apex, not 
(]nite extending to either margin, black ; legs and abdomen testa- 
ceous, ])reast black. 

/lab, St, Cathariua, Rio Janeiro, Brazil. 

A somewhat elongate species, princij)ally distinguished from 
those with similai* elytral spots by the additional black subapical 
hand and the black breast, colour of the antennae, &c. 

Oedionychis biiibixotata, sp. n. (Plate XV. fig. 8.) 

PlttNous, the apical joints of the auteniue black; thorax im- 
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punctate, with two small bl«ck elytra minutely pimctiiied 

at the base only, a spot on the shoulders, another near the 
scutellum, and the posterior half black. 

Far, The thoracic and elytnil spots absent. 

Length 6 millim. 

Head impimctate, flavous; eyes large, etich as broad j\s the 
intermediate space, frontal elevations tmnsvei*se ; antenna^ with 
the lower joints flavous, the terminal ones more or less bhick ; 
thorax twice as broad as long, the sides rounded, narrowed in 
front and broadly flattened, anterior angles pointed, slightly pro- 
duced, the surface iinpunctate, fla vous, with two small back spots 
near the base ; elytra nearly impimctate, except near the base, 
where there are a few minute punctures, flavous, a spot near tin* 
scutellum and one on the shoulders, as well as almost the wholly 
posterior poi*tion, blac^k, but this colour not quite extending to the 
apex; underside and legs flavous; prostermim convex between 
the coxa* ; metatarsus very short, claw- joint strongly swollen. 

//aft. Peru. 

Of tliis species 1 jjossess two specimens, in one of which some 
obsolete additional thoracic s|K)ts lu-e present and the elytral ones 
absent, the shape of the posterior black portion is regular ; in the 
other the anterior edge is deeply sinuate, but other differences 1 
laiinot And. 


Oedionychis variata, sp. n. 

Obscure piceous below^ above tesfaceous; thorax impimctafe: 
elytra subdepressed, (‘xtremely minutely punctured, the l>asal 
margin, a spot on the shouldei’s, another oblique spot near the 
scutellum, a transverse narrow band at the middle, and another 
spot neai’ the apex, black. 

Length 7 millim. 

Head iinpunctiite, the frontal elevations feebly raised, carina 
short and convex ; antenna* fulvous, the third joint shorter than 
the fourth ( $ ) or eipial ( c? ) ; thorax with broadly flattened sides, 
the lateral margins nearly stniight, obliipiely na.i rowed anteriorly, 
the disc rather flat, im punctate, testaceous, the anterior angles 
in shape of a small tooth ; elytra evenly rounded and widened 
at the middle, broadly margineil, scarcely perceptibly punc- 
tured, testaceous, the extreme basixl margin, connected with 
an elongate spot which covers the shoulders, an oblique comma - 
like spot near the scutellum, a narrow transverse bund (somewhat 
ungulate near the lateral margin) at the midiile, and anotlier 
transverse spot near the apex, black ; below* and the legs testaceous. 

//aft. Bolivia. 

Well distinguished by the shape and the position of the elytml 

SJ)OtS. 

Oedionychis ingrata, sp. n. 

Testaceous, the apical joints of the antennic piceous ; thorax 
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impunctate, the anterior angles not produced ; ©lytiu finely 
punctured anteriorly, a sutural petir-shaped spot below the 
Hcutellmn and a transverse band below the middle bluish-black ; 
breast black. 

Length 5 raillim. 

Head iiiipunctrfite, deeply foveolate between the eyes, the latter 
lather closely a}>proached ; antennie with the lower four joints 
fulvous, tile )*est piceous, the joints comparatively shoit ; thorax 
about twice a,s broad avS long, tho sides feebly rounded and 
iiarrowe<l anteriorly, the anterior angles thickened and not pro- 
duced, the sides broitdly flattened, tlie disc impunctate; scutellum 
black ; elytra very finely punctured, except near tho base and 
within the humeral depression, where the punctuation is stronger, 
the ground-colour testaceous, a sutural sf>ot below the scutellum 
and an im^gular narrow tiiinsverse band below the middle bluish- 
bljick, sometimes piceous ; the breast black, the a))domen and legs 
testaceous. 

Hah, Espi)*ito Santo, Brazil. 

Two exjictly similarly coloured specimens of this species are 
before me ; the design of the elytra differs from that of any other 
Oedimiyclns, and the general size of the insect is comparatively 
small. 

OKUIOWCHIS VKNEZUELENSIS, Sp. 11. 

Flavons, the aj)i(‘al joints of the antenna* piceous; liead with 
two black bands; thorax fulvous, imjmncbite ; elytra extremely 
minutely })unctured, with a. spot at tlie shoulders, another neai* 
the scutellum, a traus\erse band befi»re and another below tho 
middle, black. 

Lengtli () mi Him. 

Of somewhat flattened, jiostenorly slightly widened shape ; tho 
heiul with a few punctures near the eyes, the latter very large, the 
diameter of each distinctly wider tlian the intermediate space; 
the vertex flavous, with a black stripe at e^ich side, the space 
between the antennse strongly convex in shape of a ridge, black ; 
the palpi flavous ; antenna^ slender, tlu^ lower three joints flavons, 
the others blac*kish, third joint slightly shorter than the fourth ; 
thorax not moi^e than twdee as broad as long, the sides nearly 
straight and slightly narrowed anteriorly, broadly flattened, tlie 
anterior angles thickened but scarcely produced, tlie disc imy)unc- 
tate, fulvous, the flattened })ortion flavous, the base with an 
obsolete ti’ansverse sulcus ; scutellum flavous ; elytra scarcely per- 
ceptibly punctured, flavoiLS, the shouldei's with a short, thick 
black spot, another one of more elongate shape is placed near the 
scutellum, a transverse, medially constricted black band is situated 
before and a second one below the middle; the under side and 
legs are flavous ; metatarsus and claw-joint typical. 

Hah, Venezuela. 

Differs in the coloration of the head and tho position of the 
clytral markings from any othei' s|>et*ies. 
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Obdionychis cbxtbomaculata, 8p. n. (Plate XV. fig. 2.) 

Testaceous or fulvous; anteuiue (the apical joints excepted) 
black ; thonix inipunctate ; elytra minutely punctured, a tians- 
verse band at the base, another below the middle, obscui'e fulvous, 
the intermediate s}mce \n ith four small black spots. 

Length 6- 7 rnillim. 

He^id impunctate, with a di cp fovea between the eyes, the 
latter large, closely approached ; antenna? black, the lower three 
or four and the apical two joints fulvous, third and fourth joints 
equal, the following joints rather shoi*ter ; thorax with rather 
strongly rounded sides, the latter broadly flattened, anterior angles 
uiucronate, the disc iin punctate, obscure fulvous ; elytra widened 
at the middle, distinctly margined, extremely finely punctured at 
the base, fulvous, this colour divided at the middle by a narrow 
testaceous transverse bund in whicli foui* black spots are placed 
transversely ; under side and legs testaceous ; prosteiiium in the 
male strongly convex anteriorly. 

Jfah. St. (/atharina, Brazil. 

Quite distinct in its systtun of coloration from any other sj)ecics. 
Two specimens art* before me. 

OEinoNYrnis Aiu rAToFAsriATA, Kj». n. (Plate XV. fig. 7.) 

Ovate, subdepressed, greenish testaceous ; thorax impunctatt*, 
with rounded sid(*s ; elytin scarcely perceptibly punctured, the 
basal margin, a narrow semicimdar band at the bast*, a spot at 
the lateral and another near the sutural inaT*gins below the middle, 
blaek. 

Length 5 rnillim. 

Heatl imjmnctate, eyes large, frontal tubercles sub(puulrate, 
short, earina. aontc^ ; anteiimc extending to the middle of the 
elytm, testiiceoiis, the third and fourth joints equal, terminal joint 
rather more robust ; thorax quite twice as broad as long, of e(|ual 
width, the sides moderately rounded, the lateral sulci deep, rather 
narrow, tlx* base with anotlnr obsolete transverse groove, the 
surface imj.unctate ; scut ell um black ; elytra widened towards the 
middle, rather flattened, pale greenish testaceous, with a few 
minute punctures (only visible under a strong lens), the extreme 
basal margin as far as the shoulders and a transverse semicircular 
narrow band below the base black ; this band extends upwards 
along the suture to the scutellum, it is suddenly constricted at its 
middle and does not extend to the lateral margins, near the latter 
is another black sj>ot, below the middle and a little lower a second 
one is placed near the suture ; under side and legs testaceous. 

Hah, Ohilpnncingo, Mexico. 

1 formerly looked upon this species as a variety of 0, 13-macw- 
lata Jac., but a further careful examination has (*onvinced me that 
it really I’epresents another form, as the colour of the antenna^, 
sliape and number of the elytral spots ai*e different and exactly 
similar in the two specimens before me; tins species is also of a 
less I’ounded and s))ialler shape. 
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Elytra hhie or blacky %oith<mt markings. 

Oedionychis subcostata, sp, n. 

Metfillic blue, the head and thorax reddish-fulvous, the latter 
finely punctate ; elytiu daik blue, rather opaque, closely and 
strongly rugose-punctate, with a single, very obsolete costa near 
the sides. 

Length 7 niillim. 

Head iinpiinctfite, reddish-fulvous ; frontal elevations strongly 
rjiised, tiansverse, carina linear, very convex ; antennte with the 
lowta- two joints fulvous, tlie following four black, the rest wanting, 
thii*d joint slioiter than the fourth ; thoiux transversely convex, 
about twice as broad as long, the sides broadly flattened, lounded 
in front, the anterior angles produced outwards into a small 
tooth, the disc with a rather distinct tmnsverse groove near the 
base, minutely punctured when seen under a strong lens ; scutel- 
luni black ; elytia dark blue, rugosely punctuied throughout, a 
slightly raised narrow line extends from within the shoulders to 
below the middle ; under si<le and legs daik metallic blue, smooth 
and shining. 

Hah. Bmzil. 

OeDIONYCHIS MOTSCnULSKYI, sp, n. 

Head at the vertex, the antennee (the apicid joints excepted), 
the under side, and the tibife and tarsi black ; thomx and femora 
flavous ; elytra metallic violaceous, finely and closely punctui ed. 

Length 5 mil Jim. 

Head e tirely iinpunctate, black, shining; the eyes widely 
separated ; fronbd elevations tmnsvei-se, veiy strongly raised ; 
clypeus ti-iangular, flavous as well as the labrum ; antennae slender, 
extending to the middle of the elytm, black, the apical three joints 
fulvous, tliird and fourth joints eqxial ; thorax nearly three times 
broader than long, flavous, the sides rounded, deeply sulcate, the 
anterior angles very slightly produced outwards into a blunt tooth, 
the surface entirely impunctate, obsoletely tiaiisversely sulcatc^ 
near the base ; scutellum black ; elytm with a feeble impression 
below the base, convex, nearly pai-allel, very nan-owly margine<l, 
finely and very closely punctured, metallic violaceous blue ; legs 
flavous, the breast, alidomen, the apex of the posterior femora, and 
the tibise and tarsi black. 

Hah. Peru. 

The colour of the hejid, antennae, and legs, and the rather narrow 
jmrallel shape of this species sepamte it from those of ncjiily 
similar coloration. 

OedionVchis inpigosoma, sp. n. 

Head and thorax fulvous, nearly impunctate ; elytni dark blue, 
closely and strongly semirugose punctate; below and the legs 
bluish black. 

Length 7 millim. 
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Head fulvoiw, impunctate, eyes widely separated ; antennoe 
black, the basal two joints obscure fulvous, terminal joints 
shortened, third and fourth equal; thorax twice as brotid as long, 
the sides rounded anteriorly, the middle of the disc rathei- convex, 
the anterior angles produced outwards into a small tooth, the sides 
broadly flattened and subrugose, the surface impunctate, obsoletely 
transversely sulcate near the base ; scutellum black ; elytra not 
perceptibly depressed below the base, dark blue, not very shining, 
tdosely and distinctly rugose punctate throughout ; l)elow and the 
legs bluish black ; prosternum compai^itively broad, flavous, 

llah» Petropolis, 

A woll-distinguislied species on account of the colour and 
sculpture of the elytia. 

Elytra dark, with Jiavoas spots^ patches, or hands^ 

Oedionychis intehsigxata, sp. n. (Clark Catal.). 

Black, thorax flavous ; elytiu closely and strongly punctured, 
violaceous or blue, a transverse band or broad patch at the middle, 
the apex and tlie lateial margins (piiitly) flavous. 

Length 7 inillim. 

Head piceous or black, impunctate, eyes very lai-ge, as wide as 
the intmocular s[)ace, frontal elevations sti'ongly raised, pyriform, 
Carina acute ; ant(*nna? black, the lower three joints fulvous below, 
third and foui-th joints ecpial ; thoiux quite twice as broad as long, 
the sides rounded, bimdly flattened within, the anterior angles in 
shape of a very small tooth, the surface impunctate, flavous; 
scutellum black ; elytra strongly and closely punctured, blue, 
\iolaceous or purplish, with a tmns verse flavous patch at the 
middle and a smaller one at the apex, the lateml margins 
anteriorly and posteriorly likewise flavous as well as the elytral 
epijdeuraj ; underside and legs black. 

I lab, Espirito Santo, Brazil. 

A rather variable species as legards the flavous markings of 
the elytra, but distinguished by the compamtively strong punc- 
tuation ; tlie centml flavous band scarcely extends to the suture, 
iu»r docs the apical one, but both unite with the flavous lateral 
margins. 

Oedionyouis rustk^v, sp. n. 

^J'estaceous, the intermediate joints of the an tenure black; thorax 
impunctate; elytra extremely closely and finely punctured, a 
transverse band at the base, another of oblique shape near the 
apex, and the intermediate portion of the suture fulvous, more or 
less edged with piceous. 

Length 5 millim. 

Head impunctate, eyes very large and mther closely approached ; 
frontal elevations broad, sulxjuadrate, divided by a narrow groove; 
antennre extending beyond the middle of the elytra, the five loweci 
and the tcriiiiiuil two joints fulvous, the others blackish ; thomx 
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short and transverse, the sides rounded and Inoadly flattened, the 
anterior angles acute but not dentiform, the surface entirely 
impunctate, testaceous ; scutellum piceous ; elyti*a with broadly 
flattened margins, slightly widened at the middle, finely and closely 
punctured, testaceous, with two broad fulvous transverse bauds - 
one at the base, deeply concave at its lower margin and connected 
by a sutui'al stripe with the second barnl near the apex of obliquely 
subquadiute shape, both bands are inteirupted at some distance 
from the lateral margins and are more or less distinctly edged 
with piceous, the basal maigiti especially so ; under side and legs 
testaceous. 

Hah, Argentine R. and Bnrzil. 

Not unlike 0, pustulata Jac. in coloration, but the antenme 
difterently coloured, the thorax without a fulvous spot, and the 
elytral bands of difierent shape. 

OeDIONYCIIIS CATHARINE, Sp. 11. 

Dark fulvous below, antennie black ; thonix flavous, impunctate ; 
head and scutellum dark fulvous; elytra i*ather sti*ongly and 
closely punctured, dark fulvous, a large discoidal ovate imtch on 
each, flavous. 

Length 6 millini. 

Of rather elongate and parallel shajie; the head impunctate, 
fulvous, deeply grooved between the eyes, the latter large, frontal 
elevations broad, transverse ; carina blunt and thick ; antenna* 
robust, black, third joint distinctly shorter than tJie fourth ; thorax 
strongly transverse, the lateral maigins distinctly lounded, the 
anterior angles but slightly pi-oduced outwards, scarcely toothed, 
lateral sulci broad and deep, the suiihce impunctivte, flavous; 
elytra with narrow i‘eflex(*d margins, fulvous, distinctly punctured, 
the disc occujjied by a large flavous ovate patch, with its nar- 
rowest portion near the suture ; under side and legs dark fulvous, 
the tibiaE3 and tarsi black isli ; metatarsus very shoit, claw* joint 
strongly inflated. 

Hah, St. Catharina, Brazil. 

Of somewhat similar coloration to 0, ^-pmiulata Jac. from the. 
same locality, but the thorax without fulvous s])ot, the antenna* 
entirely black, with more elongate joints, and the whole apex of 
the elytm fulvous ; the thoracic sulci in the present sj)ecies also 
are wider and deeper. 

Oedionychis ocellata, sp. n. (Plate XV. fig. 10.) 

Black, thorax testaceous, wdth three black spots ; elyti’a closely 
and strongly punctured, each elytron with six small flavous 
spots (1. 2.2.1). 

Length 5 raillim. 

Head not perceptibly punctured, the middle black, the sides ami 
the anterior portion testaceous, frontal tubercles short and broad, 
strongly raised, carina broad ; antenna} rather short and i*obust, 
black, the lower throe joints more or less flavous, thir<l joint mou* 
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slender and slightly longer than the fourth, the following joints 
thickened ; thorax strongly transverse, the sides rounded, broadly 
flattened, anterior angles mucronate. the surface with a few minute 
punctures, testaceous, with three small black spots placed trans- 
versely; scutellum black; elytra with strongly but narrowly 
roflexed margins, rather strongly and very closely punctured, with 
a very feeble depression below the base, black, each elytron with 
six round flavous spots — of these, one is phiced at the middle, just 
below the l)asal margin, two at the middle, placed transversely, 
two immediately below, and one at the apex ; under side and legs 
black. 

Hah, Paraguay. 

A rather small and well-marked species, of whudi I possess a 
single specimen only. 

Elytra with elongate spots or longitudinal bktck or 
flavous hands, 

OeDIONYOIIIS IIUMHOLDTI, sp. 11. 

Testaceous, the head atid the breast black, sides of the thorax 
straight, the latter impunctate; elytra, closely and finely punctured, 
two elongate spots at the base and two below the middle of each 
elytron black. 

Length 6 millim. 

Head black or neaily so, impunctate, the fix)ntal elevations 
broad, trigoiiate, clypens perpendicularly deflexed ; antenna? 
robust, fulvous, the thir<l joint smaller than the fourth ; thorax 
njirrowe<l iu front, one-half broader than long, the sides straight, 
bromlly flattened, the anterior angles produced into a small tooth, 
the surface impunctate, testaceous ; scutellum testaceous ; elytra 
m»arly parallel, closely and distinctly, although finely punctured, 
t esta(;eous, each elytron with two more or less elongate black spots 
at the btise and two others below the middle — of the basivl spots, 
one is placed on the shoulders and extends nearly down to the 
middle, the other shorter one is placed near the suture ; the 
posterior sj)ots are almost joined, the oiittT one being of more 
elongate shape than the inner; under aide and legs testaceous, 
breast black. 

II ah, Bolivia. 

This Oedionychis is well distinguishoil by the straight lateral 
margins of the thorax, w^hich are oblit|nely narrowed anteriorly, 
and by the four elytnil spots. In one specimen the latter are 
represented by short and narrow stripes. 

Oedionycuits vvATERiiousEi (M8. Clark), sp. n. 

Black, tlie clypeus flavous ; head strongly punctured ; thorax 
flavous, impunctate ; elytra finely and closely punctured, bluish 
})lack, tlie latei’al margins naiTowly and a broad discoidal band, 
joined at the apex to the margin, flavous. 

Length 6 millim. 
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Head piceous or black, the vertex coarsely punctured, the 
clypeus flavous ; antenna? blaiik, the third and fourth joints very 
nearly equal ; thorax strongly transveise, the sides strongly but 
not broadly flattened, the lateral margins rounded in front, 
anterior angles dentiform, the surface impunctate, flavous, with a 
very obsolete transverse sulcus near the base ; scutellum black ; 
elytra finely and closely punctured, bluish black, the discoidal 
flavous strijH? of double the width of the similarly coloured 
lateral margins and connected with the latter at the apex ; under 
side and legs black ; elytral epipleurse with a very narrow inner 
dark margin. 

Hah, Bmzil. 

I'his banded species is more nearly allied to 0, Jigwaia Chev. 
than to any other, and may be known by the dark head, anienna», 
and legs, the broad discoidal elytral flavous stripe, which has 
somewhat irregular outlines, and by the inner dark margin of the 
elyti'al epipleurie. The species, if these details be kept in vit‘w, 
cannot be mistaken for any of those of which v. Harold has given 
an analytical table (Berlin, ent. Zeitsehr. 1881). 

Oedionychis exclamationis, sp. n. (Plate XV. fig. 3.) 

Testaceous, the intermediate joints of the antenna? black*, 
thorax impunctate; elytra minutely punctuied, two elongate 
spots at the base and a longitudinal stiipe at the sides, strongly 
thickened at the upper end, black. 

Length 7 millim. 

Head impunctate ; the eyes large, each as wide as the inter- 
vening space ; carina short and convex, narrow ; antenna' tes- 
taceous, the sixth to the ninth joints blackish, third smaller than 
the fourth joint ; thorax more than twice as broad as long, the 
sides strongly munded and broadly flattened, the anterior angles 
produced into a small tooth, the surface impunctate ; elyti’a not 
wider at the base than the thorax, with narrow reflexed lateral 
margins, extremely finely and closely punctui*ed, testaceous, the 
base with two black longitudinal short stripes, the sides near tlie 
margins with another longer narrow black stripe, which ends 
anteriorly rather abruptly in a club or knob directed towards 
the suture; under side and legs testaceous. 

Hah, Brazil. 

I know of otdy a single specimen of this rather |ieculiarly 
marked species, the exact locality of which is unknown to me. 

Oedionychis interrupto-vittata, sp. n. (Plate XV. fig. 6.) 

Testaceous, the head and the intermediate jt)ints of the antenna? 
black ; thorax impunctate, the anterior angles mucronate ; elytia 
finely punctured, testjiceous, each elytron with two more or less 
interrupted longitudinal black stripes ; the breast black. 

Len^h 6 millim. 

Of flattened shape ; the head impunctate, black, deeply foveolato 
l)etween the eyes, the latter large, their diameter as wide ns the 
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dividing space; labrum fulvous; antenn® with the lower four and 
the apical three joints fulvous, the others black, third and follow- 
ing joints nearly equal, elongate ; thorax with strongly rounded 
and flattened sides, the anterior angles mucronate and produced 
forward, the disc impunctate, testaceous, obsoletely transversely 
grooved near the base ; elytra finely and closely punctured, mther 
flattened, narrowly marginate, each elytron with two narrow 
longitudinal stripes — one near the suture, the other near the 
lateral margins, below the middle both, or one, of the stripes are 
inteiTupted, so that only one or two elongate spots remain near 
the apex ; under side and legs testaceous, the breast black. 

Jlah, St. Gatharina, Brazil. 

In one of the specimens the inner black elytral stripe only is 
interrupted ; in the other this is the case with both stripes, there 
is also an indication of another stripe in shape of a minute spot 
between the others, placed at the middle. Amongst the species 
with elytral longitudinal bands the present one is well distin- 
guished by the colour of the head, antenna?, and the shape of the 
elytral stripes, which resemble signs of exclamation. 

Elytra pafe, viith tramverse black or him hands or spots, 

Obdionychis bistrifasciata, sp. n. 

Black or piceous, antenna? dark fulvous, clypeus flavous ; thorax 
impunctate, flavous; elytiR finely and closely punctured, flavous, 
each with three transverse dark blue bands, the first subquadrate 
and emarginate or subdivided at the base. 

licngth 5J millim. 

Of rather elongate shape ; the head bluish black, with some 
strong punctures near the eyes ; clypeus and labrum flavous, the 
eyes likewise margined more or less with the same colour ; antennae 
extending to nearly the middle of the elytra, dark fulvous, the 
basal two joints more or less stained with blttck above, third and 
fourth joints equal, terminal joints slightly thickened ; thorax 
rather more than twicje as broad as long, the sides strongly but 
not very broadly flattened, the lateral margins rounded anteriorly, 
anterior angles produced into a short blunt tooth, the surface 
impunctate or with a few very minute punctures, obsoletely 
transversely giooved near the base, flavous ; scutellum black ; 
elytm finely and closely but distintd-ly punctured, with three 
transverse blue or purplish bands — the first at the base the largest, 
of sulxiuadrate shape, its basal margin with a narrow incision, 
the second band immefUately below the middle, half the width of 
the first band, the third near the apex, short and of subquadmte 
shape, none of those ban<ls extends to either margin ; below and 
the legs bla<;k or piceous. 

Ilah, Pern. 

In one of the specimens before me the basal band is also rather 
deeply emarginate near the suture at the aides as well as at the 
Iwse. 
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Obdionychis infokmis (MS. Clark), sp, n. 

Testaceous, the head, breast, and abdomen (partly) black ; 
thorax impunctate, scutellum black ; elj^tra minutely punctured 
each with three transverse black bands ; legs testaceous, the apex 
of the posterior femora and the base of the tibieo black. 

Length 6 millim. 

Head tuirrow, dark piceous, impunctate, eyes large ; two basal 
joints of tlie aiitennPB testaceous, the others wanting ; thorax with 
the lateral margins strongly rounded, the sides very broadly 
flattened, anterior angles not produced into a tooth, the disc im- 
punctate, testaceous ; scutellum black ; elytra with rather broadly 
reflexed lateral margins, extremely finely and closely punctured, 
testaceous, with three transverse black short bands abbi*eviate(l 
at each end, the basal one in shape of a large subquadrate patch 
placed on the shoulders, the second one, the narrowest, placed at 
the middle, and the third near the apex ; under side black, the 
last three abdominal segments and the legs testaceous, the extreme 
apex of the posterior femora and the base of their tibite black. 

Hah, Hio de Janeiro. 

OEDIONYCniS CIllAYI, sp. n. 

I )ark fulvous below ; clypeus and thorax flavous, Imse of the 
head black, anterior angles of thorax mucronate, the latter im- 
punctate; elytra veiy finely and closely punctured, flavous, a 
broad transverse band at the base and anothei* below the middle, 
not extending to the margins, dark violaceous, jK)sterior edge of 
the second luind rounded. 

Length millim. 

Head impunctate, the vertex black, frontal tubercles narrowly 
transverse, flavous, as well as the clypeus, labrum, and the pfilpi ; 
antennsD short, not extending to the middle of the elytra, dark 
fuh'ous, the basal joint thick, subeylindrieal, widened at the apex, 
the third joint twi(;e as long jis the second hut shorter than the 
fourth joint, the following joints about as long tis the third ; 
thorax narrowed anteriorly, about twice and a lialf bi'oader than 
long, the sides nearly sti-aight, the Jaitu-al sulci not deeply 
separated from the disc, anterior angles mucronate, the sin face 
convex, impunctate, flavous ; scutellum blackish ; elytra rounded 
and widened towards the middle, narrowly margined, the shoulders 
with a short., moderately deep impression within, the suiface finely 
hut distinctly and very closely punctured, the dark bands very 
wide, the dividing spaces narrow, the lateral margins likewise 
narrowly flavous, the posterior band rounded at its apical 
margin, leaving the suture for a little way upwards and the apex 
of the elytra somewhat more broadly flavous; under side and 
legs fulvous. 

Hab, Amazons {Bates), 

The single specimen contained in my collection was obtained by 
Bates, but bears ik) special locality. The species differs fiY>m 
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0. eardinalia in the coloration of the head and the antennae, in 
the scarcely rounded sides of the thorax, and in the shape of the 
posterior elytral band. The same differences separate the species 
from others nearly similarly marked. 

This is one of the most difficult sections of the genus, as the 
amount of variation in regard to the elytral bands, their shape 
and size, can only be ascertained wher e sufficient material is at 
hand ; neither coloration nor sculpture can always Ire relied upon 
in these insects. 


Obdionychis arcuata, sp. n. 

Black, the head bluish; clypeus ttavous; thorax impunctate, 
flavous ; elytra closely and distinctly punctured, flavous, a broad 
tran8vei*se band at the base, a transverse large spot below the 
middle, and the apex metallic blue. 

Len^h 6 inillim. 

Head bluish black, strongly punctured at the sides above the 
eyes, frontal elevations broadlj’^ transverse ; clypeus flavous ; 
antennae black, third joint scarcely shorter than the fourth, 
terminal joints rather* robust and short ; thorax more than twice 
as broad as long, the sides with a deep but not very broad sulcus, 
anterior angles strongly thickened but scarcely produced, the 
latei*al margins rounded anteriorly, straight at the base, the disc 
very finely punctured wlien seen under a strong lens, flavous, the 
base with a very obsolete transverse sulcus ; scu tell urn black ; 
elytra with very narr*ow leflexed lateral margins, not depressed 
Vjelow the base, very closely and more or less strongly punctured, 
the anterior half of their length occupied by a transverse blue 
band not extending to the lateral maj'gins, its posterior edge 
concave, immediately below the middle is another large transverse 
band which has its anterior margin convex and the posterior one 
rounded, the extreme apex of each elytron is likewise metallic 
blue ; under side and legs black. 

ffah, Colombia. 

Evidently closely allied to 0, lahiata Schauf., but the fourth 
joint of the anteniije in that species is described as the longest ; 
the elytiu are described as nearly smooth, and the first transverse 
barrd as being interrnrpted at the suture ; the same is the case 
with the second band, which is said to be composed of two spots. 

Oeuionyohis bipartita, sp. n. 

Broadly ovate, convex, black, the clypeus and the thorax 
fulvous, the latter very minutely punctured, the angles mucro 
nate; elyti^a extremely closely and finely punctured, flavous, a 
transverse band at the base, another one at the middle, and a 
third near the apex, bright metallic green. 

Length 7-8 millim. 

Head black, impunctate, diameter of each eye about as wide as 
the dividing space, clypeus fulvous, frontal elevations narrowly 
Peoc. Zool. Soc. — 1905, Vol. II. No. XXX. 30 
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transverse; antennae long and slender, black, the lower three 
joints more or less piceous below, third joint shorter than the 
fourth, intermediate joints slightly widened ; thorax more than 
twice as broad as long, the sides strongly rounded and deeply 
sulcate, anterior angles distinctly produced into a tooth, the disc 
fulvous, minutely punctured when seen under a very strong lens ; 
scutellum black, broad ; elytra widened towards the middle, tes- 
taceous, with three metallic green transverse bands which do not 
extend to the lateral margins ; of these bands, which are all con- 
nected with each other at the suture, the first is of somewhat 
iiTegular shape and does not extend to a third of the length of 
the elytra, its posterior edge is irregularly serrate, the second 
band at the middle is broader (in a longitudinal sense) and of 
more legular shape, the third band is again nanow and more or 
less curved and does not extend to the apex, which remains of the 
ground-colour ; below and the legs black, metatarsus of the pos- 
terior legs shorter than the following two joints together, claw- 
joint strongly swollen. 

Hah. Pachitea, Peru. 

A handsome species, distinguished by the three bright metallic 
green elytral bands. 

Obdionychis illustris, sp. n. (Dej. i. litt.) (Plate XV. fig. 1 1 .) 

Testaceous, the legs dark fulvous ; thorax short, impunctjite ; 
elytiu convex, scarcely perceptibly punctured, a broad transverse 
band at the base, another below the middle, not extending to the 
suture, and the apex puiplish violaceous. 

Length 8 millim. 

Head impunctate, the vertex obscure purplish, the rest of the 
face testaceous ; clypeus strongly mised in shape of a triangular 
ridge; eyes large; antennae piceous, the basal joint testaceous 
below, third joint shorter than the fourth; thorax short and 
transverse, the sides broadly fiattened, the anterior angles pro- 
duced but scarcely dentiform, the siirface impunctate, testaceous ; 
scutellum black ; elyti*a widened towards the middle and convex, 
extremely minutely punctured, flavoiis, with two transverse 
broad purplish bands — the first at the base, not quite extending 
to the middle nor to the lateral margins, the second, in shape of a 
transversely subquadrate band, not extending to either margin, 
another triangular spot occupies the apex ; all these bands are 
separated by nearly equal narrow spaces of the flavous ground- 
colour, but the basal band extends across the suture ; under side 
and the base of the anterior and intermediate femora testaceous, 
the mst of the legs and the posterior femora dark fulvous. 

Hah, Cayenne, 

A species of broadly ovate shape and resembling in its markings 
0, bitceniata Baly, but in that species the second elytral band 
extends to the suture, all are of much more narrow shape, and 
dull blue instead of metallic purple. 
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OeDIONYCHIS UAitGERl, Bp. H. 

Pioeoiis ; thorax flavoua, anterior angles not inucronate ; elytra 
closely punctured, flavous, a transverse band at the base, emar- 
ginate within the shoulders, a narrower band below the middle, 
and a triangular spot near the apex, dark fulvous or piceous. 

Var, The posterior elytral markings joined. 

Length 5-6 millim. 

Of short and ovately rounded shape ; the head with some deep 
punctures near the eyes, the vertex piceous, clypeus flavous, eyes 
well separated, frontal tubercles oblique, rather short ; antennte 
short, fulvous or black, the third, fourth, and fifth joints equal ; 
thomx strongly transverse, more than twice as broad as long, the 
sides broadly sulcate, rounded in front, the anterior angles not 
mucronate but thickened, the surface impunctate, flavous ; elytra 
finely and closely punctured, with three transverse dark fulvous 
bands — the first at the base, nearly extending to the middle and 
notched at its anterior margin within the shoulders, the second 
naiTower band below the middle and immediately followed by a 
triangular spot ; neither t)f the bands extends to the lateral or 
sutural margins, and they are sometimes tinged with an feneous 
gloss ; metatarsus veiy short, claw-joint sti‘ongly swollen. 

Hah, Trinidad. 

I possess four specimens of this s{)ecies, which is of rather 
small size, and may l>e knowm by the shape of the anterior elytnd 
baud, which in all cases is notched at the base, and by the 
position of the posterior Imnds, which sometimes form but a 
single broad one. 

Oedionychis nissEPTA Erichs. 

This is evidently a very variable species in size as well os in 
the markings of the elytra. Erichson has described two vaiieties, 
but I have befoi'e me others. In the type the elytm have a 
lu'oaii transverse, neaily black band at the base and another one 
near the apex ; this latter band is often reduced to an oval spot, 
or may be absent altogether ; in another form which I received 
from Marcapata, Peru, together with ty|ucal specimens, the 
thorax has two blackish spots at the middle ; then there is a 
third variety, in which the bands are very much broader and 
only sepaiuted by a very narrow tmnsverse flavous band at the 
middle. No other structural differences ai’e visible, in spite of a 
very careful examination, nor do the male genitalia of these 
varieties show any difference wdiatever. In all the specimens the 
clypeus, thorax, and the lateral elytral margins remain flavous, 
the punctuation is extremely fiue, the sides of the thorax are 
neai’ly straight and are produced anteriorly into a small tooth. 
0, signifera Baly and 0, %-inmidata Jac., likewise from Peru and 
Bolivia, seem to be nothing but other varieties in which the 
elytral markings fire reduced to spots ; they cannot otherwise be 

30 » 
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by Okrk, and formerly in the Baly collection. The colour of the 
elytral band8, their shape, and the more than usually convex and 
widened general shape of the insect, distinguish this species. 
Whether 0, jacidus Illig. is identical with this or some other 
similarly marked species I am unable to say, but Illiger's 
description of the shape of the elytral bands does not agree with 
that of the insect before me. 

Oedionychis REGINA, sp. 11 . (Plate XIV. fig. 12.) 

Itfirge and broad, black, the last two joints of the antennae pale 
yellow ; thorax impimctate, flavous, with a large black transverse 
bfind ; elytra strongly and very closely punctured, metallic dark 
green ; the lateral margins and a transverse band belo^v the 
middle testaceous. 

Length 10 millim. 

Head bluish -black, impimctate, except near the eyes, the lattei‘ 
with a flavous spot neai* the inner margins, widely sepamted ; 
antennae slender, black, the last two joints pale flavous, third 
joint slightly shorter than the fourth ; thorax rather more than 
twice as broad as long, the sidas broadly flattened, evenly rounded, 
the anterior angles thickened, very slightly produced outwards, 
the disc impimctate, black, the lateral and baml margins flavous ; 
scutellum black ; elytm widened below the middle, closely and 
strongly rugase-punctate, metallic green, the lateral margins 
narrowly and a slightly wider transverse band, immediately below' 
the middle, testaceous ; under side and legs black. 

Hah, Espirito 8anto, Brazil. 

The black thoracic band which eictends to the anterior margin, 
the colour of the antenna*, and the strongly punctured elytra w^ell 
distinguish this sj)ecies from any other, 

Oedionychis difficilis, sp. n. (Clark, MS.). 

Black, thorax flavous, impunctate ; elyti*a convex, widened 
posteriorly, closely and finely punctured, flavous, a broad trans- 
verse band at the base and another band below the middle, with 
the lateml and posterior margins rounded, metallic blue, both 
bands not extending to the margins. 

Length 6-9 millim. 

Head impunctate, black, two or three deep punctures are 
placed near the eyes, frontal tubercles trigonate, nearly connected ; 
antenn«e rather long, black, the base at their insertion flavous, 
third and fourth joints nearly equal ; thorax twice as broad as 
long, the sides rounded anteriorly, the anterior angles produced 
into a small tooth, the disc impunctate, flavous or fulvous ; 
scutellum black; elytra widened towards the middle, convex, 
finely and closely punctured, flavous, with two transverse dark 
blue bands— the first at the base, of regular shape, with its 
posterior edge straight and not quite extending to the middle, 
the second band below the latter, its anterior margin straight, 
but the lateral and apical margins rounded, the last-named some- 
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times slightly concave near the suture^ both bands do not quite 
extend to the lateral margins of the elytra ; under side and legs 
black, the apex of the abdomen sometimes more or less fulvous ; 
prostemum longitudinally carinate at the middle. 

Hah, Peru, 

The characteristic feature of this species, by which it may 
be principally distinguished from the many similarly coloured 
ones, is the shape of the elytral blue posterior band, of which the 
postoior edge is broadly rounded instead of straight ; the flavous 
band which separates the blue ones at the middle is generally, but 
not always, of about the same width as that of the basal dark 
band, sometimes broader. 0, ala/yria Erich, and 0. promta Erich, 
are described with black not blue bands, and the former with 
the head rufous, the other with a broad median flavous band ; 
other details are not given. The eight specimens before me show 
no variation of any importance, but I may add that the posterior 
elytral band is in all cases broader (in a longitudinal sense) than 
the anterior one. 

OeDIONYCHIS COLOlffBIANA, sp. n. 

Black, the clypeus and the thorax flavous, the latter impunctate*, 
elj^tra with a few punctures near the base, flavous, a broad band at 
the base, another at the middle, and the extreme apex metallic 
blue ; abdomen fulvous. 

Length 7 millim. 

Head bluish black, impunctate, frontal elevations small, trans- 
verse, clypeus flavous, carina short and thick ; antennse with the 
lower and the terminal three joints dark fulvous, the intermediate 
ones piceous, third joint much shorter than the fourth ; thorax 
impunctate, flavous, the sides deeply sulcate, especially so near the 
anterior angles which are thicken^ but not produced, near the 
base is a veiy shallow transverse sulcation ; scutellum black ; 
elytra extremely finely punctured, with some more distinct 
punctures near the suture and within the shoulders, flavous, a 
broad transverse band at the base, not extending downwards to 
the middle noi* to the lateral margins, another band immediately 
below the middle but of more rounded shape, and the extreme 
apex metallic blue ; breast and legs black, the abdomen and the 
tarsi more or less fulvous. 

Hah, Colombia. (Collection H, Clavareau and my own.) 

Closely allied to 0, hipuTuAata Chev. {insularis Jac.), but the 
head impunctate, the frontal elevations black, not flavous, and the 
elytre extremely finely punctured, the i) 08 terior band broadeiv 
not in shape of a round spot. 

OBmOEYCHIS SUCCIXCTA, sp. n. 

Black, antennae fulvous ; thorax flavous, with an aeneous short 
band at the middle of the anterior margin ; eMra flavous, a 
broad transverse band at the base and another below the middle 
black, nearly impunctate. 
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Length millim. 

Head impunctate, the vertex black, the clypeus flavous, frontal 
elevations scarcely indicated, eyes widely separated, labrum and 
palpi flavous; antennce fulvous, the first joint pioeous above, 
third joint shorter than the fourth ; thorax strongly tmiisverse, 
the sides strongly rounded, the anterior angles very prominent 
and pointed, the lateral sulci narrow, somewhat interrupted 
anteriorly, not well separated from the discoidal portion, the 
surface impunctate, flavous, with a transverse short black band 
at the middle of the anterior margin ; elytin with narrowly 
reflexed margins, extremely minutely punctured when seen 
under a strong lens, flavous, with two broad transvei'se black 
bands, one at the base, the other* below the middle, the latter 
band shoiiier than the basal one (in a longitudinal sense), neither 
band extends to the latei*al margins and the flavous ^ space 
sepai'ating them is narrow and perfectly regular in shape ; below 
and the legs black. 

Hah. Bolivia. 

The thoracic spot or band placed at the middle of the anterior 
margin and the regular shaj)e and black colour of the elytral 
bands distinguish this species, of which 1 know only a single 
specimen. 

Oedionyouts weisei, sp. n. 

Flavous, the base of the head, the antennae, and the breast and 
legs black; thorax impunctate; elytra finely and closely punctured, 
the basal inai*gin and a tmnsverse narrow band l>elow the middle 
dark metallic blue. 

Length 8 millim. 

Head with a few fine punctures, black, the clypeus flavous; eyes 
large, the diameter of each as wide as the intermediate space ; 
frontal elevations oblique, strongly raised, bounded by a deep 
fovea behind ; antennae swircely extending to the middle of the 
elyti*a, black, the third and foui-th joints equal ; thorax twice as 
broad as long, somewhat naiTowed antei*iorly, the lateral margins 
strongly rounded, the anterior angles distinctly produced into 
a tooth, the sides deeply sulcate, the surface impimctate, except 
when seen under a very strong lens, when some minute punctures 
are visible, flavous ; scutellum black ; elytra convex, elongate, but 
slightly widened at the middle, very finely and closely punctured, 
the extreme base as far as the shoulders and a narrow band below 
the middle, not quite extending to the lateral margins, violaceous 
blue ; below and the legs black, abdomen fulvous. 

Hah. Colombia. 

Much larger than 0. colombiana ; the bands of the elytra blue, 
the spot near the scutellum absent, and the thorax of entirely 
different shape ; the legs black. 

Oedionychis selecta, sp. n. 

Pale fulvous ; elytra extretiiely minutely and closely punctU2*ed, 
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a broad transverse band at the base and another below the middle, 
connected at the suture, metallic green. 

Length 9 millim. 

Head fulvous, with a few punctures near the eyes, the clypeus 
with a strongly raised, C/entral carina, eyes large ; antennae long 
and slender, third joint shorter than the fourth ; thoi-ax more 
than twice as broad as long, the sides strongly rounded, broadly 
flattened ; the disc very convex, very minutely punctui'ed when 
seen under a strong lens, fulvous ; scutellura broad, fulvous ; 
elytra convex, scarcely widened at the middle, with a shallow 
tiunsverse depression below the bavse, extremely finely punctured, 
the punctures of diftereiit sizes, with two very bmid, ti*ansvei*se, 
metallic green bands, the first at the base not extending to the 
margins but nearly to the middle, the second band immednitely 
below the latter, of nearly the same width and not extending to 
the a|)ex ; these bands are therefoi*e separated by a narrow trans- 
verse and straight band of the ground-colour which does not quite 
extend to the sutuie and rounded at its inner termination ; 
under side and legs fulvous. 

Hah, Amazons. 

Of more parallel shape than 0, mnea, and distinguished from 
that and other similarly nnirked species by the bright metallic-green 
bamls of the elytra, separated at the middle by a straight narrow 
fulvous band which does not extend quite to the suture; in 
0, hipartUay which has similarly coloured mebillic bands, these are 
<livided before and behiv the middle. 

Oedioxychis cakdixalis, sp. n. (Clark, MS.). 

Piceous, head and thorax flavous, the latter naiTOwed in fxoiit ; 
elytra microscopically punctured, fiavous, a broad transverse band 
at the base and another of more rounded shape below the middle, 
viohiceous blue. 

Length 10 millim. 

The principal differences which separate this species fi-oni 
many similarly coloured forms are to be found in the large 
general size, anteriorly narrowed thorax, and the shai>e of the 
elytral bands; the eyes are well separated, and the head is 
sparingly and finely punctured ; the frontal elevations and the 
(tarina are proportionately broad ; the antennte have very slender 
and elongate joints, the lower three are fulvous, the rest black 
(in the British Museum specimen, named by Clark, the antennae 
are entirely fulvous). The thorax is less transverse than in many 
other species, distinctly nanx)wed anteriorly, with strongly rounded 
sides, the anterior angles are blunt above, but have a shoiii pro- 
jection below the mai'gin in front of the eyes ; the lateral sulci 
are rather broad and sliallow ; the scutellum is flavous ; the 
punctuation of the elytra can only be seen with a very strong lens ; 
of the blue elytral bands, the first extends nearly to the middle 
and has its posterior margin straight or nearly so, in the second 
band the anterior and posterior margins are rounded, so that the 
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flavous portion separating both bands is slightly widened at the 
suture, the extreme lateral margins and a small triangular space 
at the apex are of the ground-colour ; the under side and legs 
are dark fulvous or piceous, and the posterior femoia have the 
apex broadly stained with blackish. 0. ateinheili Jac. is a much 
broader insect with a differently shaped thorax. 

Hah. Amazons. 

Oedionyohis fulvotibialis, sp. n. 

Obscure piceous below, the clypeus, antennae, and the tibia^ 
more or less fulvous ; thorax flavous, impimctate ; elytra closely 
and finely punctured, metallic greenish, the lateral margins and a 
narrow transverse baud at the middle flavous. 

Length 5^ millim. 

Head at the vei’tex and the frontal elevations greenish, 
impunctate, a nanow space round the eyes and the clypeus and 
labrum flavous, fronbil elevations subquadrate ; eyes large, with a 
rather deep, punctured sulcus near the inner margins; carina 
short and blunt ; anteniife fulvous, the thii'd joint slightly shorter 
than the fourth ; thoi-ax strongly transverse, the lateral margins 
straight at the base, rounded in front, the sides deeply flattened, 
anterior angles not prominent but thickened, the disc impunctate, 
flavous ; scutellum black ; elytra slightly widened at the middle, 
very finely punctured except within the shoulders, where there is 
a short row of deeper punctures, the latei'al margins and a, narrow 
transverse band at the middle flavous, rest of the surface metallic 
dark green, this colour forming two sulxjuadi-ate patches on each 
elytron which extend across ^he suture; below’ and the legs piceous, 
the apex of the posterior femora and the tibiae and tarsi more 
or less fulvous ; the metatarsus very short. 

Hah. Bolivia. 

A rather small species, and at once distinguished by the colour 
of the antennje and tibia?. 

Elytra with lovgitudinal hands. 

Oedionyohis vittatipennis, sp. n. 

Broad and elongate, flavous; apical joints of the antennfe black ; 
thomx strongly transverse, impunctate ; elytra very finely and 
extremely closely punctured, flavous, the suture, a subsutural 
and a submarginal longitudinal stripe, connected at the apex, 
feri'ugineous. 

Length 10 millim. 

Head impunctate, flavous, eyes large, frontal elevations strongly 
mised, trigonate ; antennae filiform and slender, black, the lower 
three or four joints testaceous, third and fourth joints equal; 
thorax twice as broad as long, the sides rounded, broadly flattened, 
the anterior angles produced into a small tooth, the surface 
impunctate, flavous ; elytra with very close and fine but distinct 
punctuation, the suture very narrowly and two longitudinal 
broader stripes, of which one is placed near the suture, 
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the other near the margin, reddish-fulvous, these stripes are 
united at the apex but do not extend to that portion of the elytra ; 
under side and legs pale flAvous. 

Uab, Brazil 

Of this large species three specimens are contained in my 
collection. Amongst the longitudinally banded species described 
by von Harold in the Berl. ent. Zeit. 1881, there is none which can 
be compared in size with this species, and all similarly coloured 
forms have but one elytral stripe instead of two. 0. tceniolata 
Hai\ has the eyes widely separated, a small thorax, and narrow 
eljijral epipleurfe, and is much smaller. 

Oedioxyohis adjuncta, sp. n. (Plate XV. fig. 12.) 

Black ; thorax impunctiite, the margins flavous ; elytra im- 
punctate, a subsutural vittti, the lateral margins, and a short 
transverse band near the apex, connecting the stripes, flavous. 

Length 5^ millim. 

Head broad, black, closely and strongly punctured in fi*ont of 
the eyes, the latter small, veiy widely separated ; antennse very 
811011 }, the joints monilifoiin ; thorax twice as broad as long, the 
lateral margins strongly thickened, natrowly sulcate in front, the 
anterior angles thickened, slightly produced, the disc impunctate, 
black, all the inai’gins narrowly flavous ; scutellum black ; elytra, 
without any perceptible punctuation, black, with the lateral 
margins and a narrow longitudinal stripe at the disc flavous ; this 
stripe extends fi*oni the middle of the base to the apex and 
approaches slightly the suture below the middle, near the apex it 
is connected with the flavous mai*gin by another oblique transverse 
thin strijie ; below' ami the legs black. 

Hah, Bolivia. 

Amongst the species with pale longitudinal stripes, the present 
one seems most nearly allied to 0. haagi Har. in colour and 
patteni, but diffei’s in the entirely impunctate thorax and 
elytra. 

Uedionychis donckieri, sp. n. 

Elongate and parallel, the head fulvous ; anteniiFe and breast 
more or less black; thorax flavous, impunctate; eljiira finely 
punctured, obscure flavous, a sutural and a discoidal longitudinal 
band black ; legs dark fulvous. 

Length 7 millim. 

Head lugosely punctured above the eyes, fulvous ; frontal 
elevations strongly raised, broadly trigonate ; clypeus short and 
broadly convex between the antennae ; the latter robust, extending 
to the middle of the elytra, black, the basal two joints piceous, 
third and fourth equal, the terminal joints more elongate ; thorax 
rather more than twice as broad os long, not or scax’cely narrowed 
in front, the sides rounded, with a well-marked sulcus, the 
anterior angles acute but not produced, the disc transversely 
grooved near the base, impunctate, flavous, mther opaque 
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scutellum black ; elytra of elongate shape, minutely and obsoletely 
punctured, flavous ; the suture and a discoidal longitudinal stripe, 
both abbreviated near the apex, black ; under side obscure blackish, 
the legs (lark fulvous, the tibiae rather dai’kei*, prosternuin pale. 
Tasco, Mexico. 

Of this sjjecies, one of the most elongated of the genus, I 
received a single specimen from M. Donokier of Paris ; the 
elytral sutural stripe is of narrower shape than the discoidal one. 


Ehjtra him or black, with flavous lateral and apical margins. 

OeDIOXYCHIS CIXCTIPEXXIS, sp. 11. 

The head, breast, and legs black ; tlioiux fulvous, impunctate ; 
elytra convex, widened posteriorly, metallic blue, closely and 
distinctly punctured, the lateral and apical margins fulvous; 
abdomen partly flavous. 

Length 7 millim. 

Strongly convex and widened postenorly ; the head black with 
bluish gloss, with a few punctures near the eyes ; antenna^ black, 
the lower three joints fulvous below, third and fourth joints ecpial ; 
thorax with the lateral margins strongly rounded anteriorly, the 
sides broadly flattened, the disc convex, impunctate, fulvous ; 
scutellnm black ; elytra widened below the middle, with a short 
but deep depression within the shoulders, very closely and lather 
strongly punctured, metallic blue, the lateral margins narrdwly 
and the apex rather more broadly so, fulvous ; under side and legs 
black, the sides of tlie abdomen more or less fidvous or flavous. 

Uah. Peru. 

From other similarly coloured species, the present one is dis- 
tinguished by the posteriorly w idened shape and the distinct and 
(dose punctuation of the elytra ; tlie latter have in some specimens 
a very small fulvous spot placed near the suture at the middle, 
the fulvous margin wddens slightly and gmdually near the apex, 
the latter part is also entire, not serrulate as in 0, sagulata 
Erichs. 

Oedionychis pallidicixcta, sp. n. 

Obscure piceous below, the thorax and legs flavous ; tibiie and 
tarsi and the apex of the posterior femora black ; thomx impunc- 
tate ; elytra black, entirely impunctate, the extreme lateral and 
the apical margins more broadly, flavous. 

Length 5| millim. 

Of rather flattened shape ; the head nearly black, impunctate, 
deeply transversely grooved between the eyes, the latter very 
large, frontal elevations broad, transverse ; antennse luther 
robust, black, the lower two joints and the last one fulvous, 
third and fourth joints equal ; thorax twice as broad as long, the 
sides rather rounded, deeply sulcate, with strongly reflexed and 
thickened margins, the anterior angles not pi^oduced, the surface 
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impiinctate, flavous; scutellum black; elytm shilling?, black or 
nearly so, impiinctate, the extreme lateral margins and epipleurie 
and the apex more broadly flavous ; femora flavous ; the under side, 
tibia* and tarsi piceous, the apex of the posterior femom black. 

Hah. Espirito Santo, Brazil. 

A rather small species, not difKcult to distinguish, of which ] 
possess two specimens. 

Oedionychis semifoveolata, sp, 11 . (Plate XV. fig. 5.) 

Black, the thorax and abdomen flavous ; elytra dark purplish, 
the disc with longitudinal rows of elongate fovea?, the sides 
narrowly and the apex broadly flavous. 

Length 9 millim. 

Head black, impunctate, frontal elevations rather broad ; 
Carina acute, black, clypeus flavous at the sides ; antenn«e black, 
the basal joint flavous below, third joint shorter than the foiiilih ; 
thoi’ax more than twice as broad as long, narrowed anteriorly, the 
sides rouiifled, with a broad, flattened margin, the anterior angles 
produced into a tooth, the surface convex, impunctate ; scutellum 
black ; elytra dark metallic purplish, margined at the sides and 
ap('X with flavous, at the fiiTst named place narrowly so, at the 
latter suddenly widened into a broad band the anterior edge of 
which is (juite straight, the disc impressed wdth distant, elongate 
and partly round greenish foiea?, which are placed in rows, 
interstices entirely impunctate ; under side and legs black, abdomen 
fkivous. 

Hah. Venezuela. 

Closely allied to 0. porosa Baly, but the elytm of different 
scidi)tui*e, the foi ere isolated and placed in rows, and the abdomen 
flavous. A sirighi specimen is contained in my collection. 

In Duvivier’s Catalogue 0. porosa Bnly is given as a synon}^! 
of 0. variolosa Harold, but this requires confirmation, since the 
size of Balyas species is from 3|-4 millim., while Harold gives 
11 millim as the length; Duvivier, moreover, has only given a 
short diagnosis, which in these closely allied and numerous groups 
of insects is (piite useless. 

Oedioxychis pretiosa Baly. 

The locality of this species as given by the author is Brazil^ not 
Siam as stated in Duvivier’s Catalogue, 1885. 

Oedionyouis cubana Harold. 

Coleopter. Hefte, xiii. p. 90 : Cuba. 

This species is not mentioned in any of the Catalogues. 

Obdionychis flavomarginata, sp. n. (Plate XV, fig. 9.) 

Black, thorax impunctate, the sides broadly flavous ; elytrsi 
convex, finely and closely punctured, black, the lateral margins 
narrowly and the apex more broadly flavous. 

Length 6-7 millim. 
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Head with some punctures at the vertex, black, the eyes more 
or less margined with flavous within and with some distinct 
punctiu'es ; antenme not extending to the middle of the elytra, 
black, third and fourth joints equal ; thorax scaicely twice as 
broad as long, the lateral margins straight at the base, lounded in 
front, the anterior angles produced into a tooth, the sides broadly 
flattened, flavous, the middle of the disc in shape of an anteriorly 
narrowed broad band, black, impunctate ; elytra rather bioad, 
very closely and finely but distinctly punctured, black, the lateral 
margins narrowly fiavous, this colour widened at the apex into a 
spot which does not quite extend to the suture ; under side and legs 
black or piceous. 

Hah, Espirito Santo, Brazil. 

Distinct in its coloration fi'om any other species of the genus 
known to me ; two specimens are befoi’e me. 

Elytra paU^ with small hluck spots, 

Oedionycuis bipunctulata, sp. n. 

Testac*>eous above, the under side and legs darker ; thorax 
impunctiite, with broadly flattened sides; scutelluiu piceous; 
elytra very finely and closely punctured, each with a small black 
spot below the middle. 

Length 6 millim. 

Veitex of the head stained with piceous, with a central gi*oove 
and bilobed in fiont, frontal tubercles short and broad ; clypeus 
convex ; antennie with the lower three joints flavous, the follow- 
ing four black, the rest wanting ; thorax strongly transverse, of 
very even width, the sides stniight at the base, rounded anteiiorly, 
broadly flattened, aiiteiior angles thickened, oblique but scarcely 
produced outwards, the disc impunctate, testaceous, obsoletely 
depressed in front of the scutellum, the latter triangular, nearly 
black ; elytra strongly convex, neai-ly parallel, with a. short row of 
<leeper punctures within the shoulders, the rest very finely and 
closely punctured, below the middle a small black spot is placed, 
halfway between the lateml and sutural margins ; under side and 
femora fulvous ; prosternum narrowly elongate, rather convex. 

Hah, Prov. Tucuman, Argentine Rep. (6\ Bruch), 

In the maikings of the elytm and general coloration this species 
resembles 0, compla'uata Suff., from Cuba, but the latter is smaller, 
much more depressed in shape, and has impunctate elytra. 

ObOIONYCHIS TRILOBA, Sp. n. 

Elongate, testaceous ; head and thorax impunctate, the latter 
with two trilol>ed black spots ; elytra not perceptibly punctured, 
each elytron with three black spots, two at the base and one at the 
middle, the extreme sutural margins from the middle to the apex 
black. 

Length 6 millim. 
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Head impunctate, frontal elevations broad, well marked, carina 
very convex and prominent, eyes very large ; thorax twice as 
broad as long, the sides broadly fattened, the lateml margins 
rather rounded near the Imse, gradually narrowed anteriorly, 
anterior angles produced into a small tooth, the surface impunctate, 
with a transvei*se depi'ession at the sides near the base, testaceous, 
tlie sides with a trilobate black spot, the middle lobe pointed 
upwards ; elytra nearly parallel, with a feeble depression below the 
base, impunctate, a round black spot on the shoulders, another 
near the scutellum, and a third spot of transverse sliape at the 
middle, as well as the sutural margins from below the base to the 
apex, black ; under side and legs testaceous. 

Hah. Pern. 

1 know only a single sj^ecimen of this species and am not aware 
therefore if the markings of the elytra are subject to variation, 
which is probably the case. The species has the frontal caidna, 
however, much more strongly raised than most of its allies, the 
elytral spots are comparatively large and deep black ; this and 
the similarly coloured suture will assist in the recognition of the 
species. 

Oedionyohis basinotata, sp. n. (Plate XV. fig. 4.) 

Piceous, the l)ase of the head and a transverse band at the 
thorax bluish-black ; elytra sti'ongly and closely punctured, wdth 
four black spots, placed oblhjuely at the base in a semicrescent. 

Length C millim. 

Hea(i strongly punctured near the eyes, fulvous, the vertex 
bluish-black, frontal elevations i*obust, t)blique, carina short and 
broad ; eyes laige, each as broad as the dividing space ; antenme 
scarcely extending to the middle of the elytra,, black, the lower 
three joints more or less flavous below, third joint thinner but as 
long as the fourth ; thorax twice as broad as long, the lateral 
margins sti-aight at the base, rounded anteriorly, the anterior 
angles produced into a strong tooth, the sides deeply sulcate and 
fiattened, surface with a few minute punctures, the entire disc 
bluish -black, the margins fulvous; scutellum black; elytra not 
depressed below the base and scarcely so within the shouldeis, 
closely and strongly punctured, each with two bluish -black spots 
at the base placed tmnsversely, the outer one tmnsverse, the 
inner of more elongate shape ; below and the legs nearly black ; 
metasternum raised anteriorly. 

Hah. Paraguay. 

This beetle differs in the markings of the elytra from any other 
described species. 

Obdionychis maculatissima, sp. n. 

Ovate, convex, dark fulvous below, vertex of head piceous; 
antenme and thorax fulvous, the latter with two transverse, black 
spots ; elytra rather strongly punctured, pale fulvous, with ten 
spots each (3,3.2.2). 
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Var, Thomx without spots; elytra greenish-black, the sides 
and apex rather broadly fulvous. 

Length 6 millim. 

Of ratlier short, broadly ovate and convex shape, the head with 
a few punctures near the eyes, the latter large, each as wide as the 
intermediate space, the veitex piceous, lower portion fulvous, 
frontal tubercles narrowly transverse; antennse extending to the 
middk^ of the elytra, fulvous, the third and fourth joints very nearly 
equal, following joints rather stout and not longer than the fourth ; 
thorax more than twice as broad as long, of equal width, the sides 
rounded anteriorly, straight at the base, anterior angles prominent 
with a small tooth, lateml sulci deep and broad, the surface 
impunctate, fulvous, with a shoi*t transverse black band or spot at 
each side ; elytm narrowly margined, rather strongly punctured, 
fulvous, each with ten black sj)ots, of which three are placed 
transversely at the base, three below these before the middle, two 
larger ones neoily connected below the middle, and two others well 
sepamted near the apex, there is also another obscure spot placed 
at the apex on the suture ; under side and legs dark fulvous ; 
metatamis of posterior legs veiy short, claw- joint strongly swollen. 

Ifah, Bolivia. 

I cannot identify this species witli 0, femstrata Har., to wdiicli 
it is no doubt closely allied. Von Harold, who gives no details in 
I’egard to the shape of the thorax, describes his species as having 
black antenme and under side, as well as similarly coloured legs 
and the elytra with 9 spots only ; the thorax also is said to have a 
single band, not two spots, and the third joint of the anterime to be 
distinctly shorter than the foui'th : none of these detiiils applies 
to the present insect. The variety, which at first sight entirely 
differs in coloiatioii, agi*ees in every structural detail and Jilso in 
the colour of the anteiinaMind underside ; there is also a widening 
of the fulvous band at the sides corresponding with the fulvous 
space which separates the spots as in the type, and the gi’eenish- 
black colour likewise is the same in the spotted form, although 
which of the two may be looked upon as the type is optional. 

Oedionyouis nuoDEciMNOTATA (Clark, MH.), sp. n. (Plate XIV. 
fig. 11.) 

Testaceous, the terminal joints of the antennre black ; the head 
and thoi*ax with two black spots, closely piuictured ; elytra vei^ 
closely and strongly punctured, the basal mai’gin and five spots on 
each elyti’on black ; under side black, legs testaceous. 

Length 10 millim. 

Head with a few deep punctures, flavous, shining, the veiiiex 
with two black spots, frontal tubercles bounded behind by a deep 
groove, labrum black ; anteniije slender, testaceous, the terminal 
six joints black ; thorax with strongly produced anterior angles, 
the lateral margins feebly rounded, the disc broadly flattened at 
the sides, closely and distinctly punctured, testaceous, with a lai’ge 
black spot at each side ; scutellum black ; elytra very broad and 
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rather flattened, evenly, closely, and strongly punctui*ed, the basal 
mai'gin very narrowly and five spots on each elytron black : of 
these, one of transverse shape is placed before the middle, two 
obliquely below the middle, and two others near the apical margin ; 
breast and abdomen black, the last segment and the legs testaceous, 
the posterior femora with a black spot at the apex. 

Hah, Brazil. 

Allied to 0. nigromcu^ulata Sturm, but diftering in the black 
basal elytral margin and the difiereiit position of the spots, also 
in the colour of the antennae. 

Oedionychis persimilis, sp. n. 

Elongate, testaceous; thorax impunctate, the anterior angles 
mucronate ; scutellum black ; eljiira not perceptibly punctured, 
wdth five black small spots on each (1,2. 1.1). 

Length 6 millim. 

Head impunctate, the eyes rather widely separated, frontal 
tubercles broadly sulKpiadrate, carina short and rather blunt ; 
antennsa scarcely reaching to the middle of the elytm, testaceous, 
the third and following joints nearly ecpml ; thorax more than 
twice as broad as long, the sides rounded, the anterior angles 
slightly produced outwards into a small tooth, the lateiul sulci 
deep, the .suiface impimcbite, ol>Soletely depressed in front of the 
scutellum, the latter black ; elytra obscure testaceous, each with 
five small black spots, of which one is placed on the shoulders, two 
befoi'e the middle obliquely, the inner one near the suture, the 
fourth spot below' the middle near the lateral margin, and the fifth 
below the sutural spot at some distance from the apex ; under side 
and legs testaceous, the posterior femom with a black spot at the 
upper edge. 

Hah, Chilpancingo, Mexico. 

Of more elongate shape than 0, V^-maculata^ and with five 
spots on etich elytron, the spots small and placed rather differently. 
Both specimens before me are of a very dull ol>scure testaceous 
colour in regal’d to the elyti’a, but this may be due to discoloi’ation. 
0, atrogattata from the sjime locality, is a closely allied species, 

but it differs in the shape of the thorax, lus w'ell as in the position 
of the elyti’al basal spots and their number. 

Oedioxycuis subdilatata, sp. n. 

Ovate, medially widened, black; head and antenna9 piceous; 
thorax pale testaceous or whitish, narrowed anteriorly, impunctate ; 
elytra broadly margined, impunctate, testaceous, an oliscure trans- 
verse band at the base, with two black spots and another below the 
middle with another larger spot, obscure fulvous. 

Length 6-^7 millim. 

Head impunctate, the vertex black or piceous, frontal elevations 
narrowly transverse, eyes rather large ; antenna) piceous or dark 
fulvous, the third and fourth joints equal ; thorax with distinctly 
rounded sides, gradually narrowed anteriorly, the angles rather 
Proc. Zool. Soc. — 1905, Vol. II. Ho. XXXI. 31 
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strongly produced, the sides broadly sulcate, the surface im- 
punctate, whitish-testaceous ; scutellum black ; elytra widened 
towards the middle, rather broadly margined, especially so at 
their greatest width, not perceptibly punctured, with two broad, 
transverse, sometimes very obscure dark bands — one at the base, 
containing two black spots, of which one is placed on the shoulders, 
the other near the scutellum, the second band below the middle, 

thin which a single larger subtriangular black spot is placed ; 

der side and legs black ; metatarsus of the posterior legs rather 
shoiter than the following two joints together ; claw- joint strongly 
swollen. 

Hah, Bolivia. 

The ground-colour of the elytra is but little lighter than the 
bands, except when these are well marked : in this ciise there is 
only the single spot visible near the scutellum — that is, in a 
specimen before me ; in the others the black spots are well marked, 
but the bands are obscure. 

Oeuionychis atropunctata, sp. n. 

Testaceous, the breast more or less black ; thorax impunctate, 
the sides broadly flattened ; elytra finely and closely punctured, 
eivch with five black spots (2.1.2). 

Length 5-6 millim. 

Head impunctate, with a deep triangular foveii between the 
eyes, the latter large, rather closely approached ; fronbil elevations 
contiguous, distinct; antennfe flavous, the Gth, 7th, and 8th 
joints more or less piccous, 3rd juid 4th joints equal; thomx 
with broadly flattened sides, the lateral margins rather evenly 
rounded, the posterior angles produced into a small tooth, the 
surface impunctate ; elytra with nitlier broadly flattened margins, 
finely but distinctly and closely punctured ; a spot on the shoulders, 
one near the scutellum, a third at the ..middle, and two others 
placed transversely near the apex, black ; under side (the black 
breast excepted) and the legs testaceous ; last abdominal segment 
of the male rather deeply sinuate at each side. 

Hah, Brazil. 

The number and position of the elytral spots distinguish this 
species, of which I received a specimen from Mr, C. Bruch, of the 
La Plata Museum ; two others I subsequently obtained from 
M. Clavareau, who likewise got them from the same gentleman, 
without indication of a more exact locality. 

Oedionychis argbntinbnsis, sp. n. 

Black ; above testaceous, the apical joints of the antennce 
fuscous, the knees and the tarsi black ; thorax impunctate ; elytra 
finely punctured, somewhat flattened, each elytron with six small 
black spots (2.2.2) placed transversely, the last two pairs oblique. 

Length 4|-5 millim. 
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Head entii*ely impunctate, broad, the eyes small and round; 
frontal elevations strongly raised, subquadrate ; labrum piceous ; 
antennee long and slender, the lower four joints pale, the others 
piceous, third and fourth joints elongate, equal, terminal joints 
shorter, robust and thickened; thorax about twice as broad 
as long, the sides broadly flattened, posterior margin perfectly 
straight, the surfjvce impunctate, testaceous; elytra finely and 
closely punctured — of the spots, two are placed tiansversely at the 
base, one on the shoulders, the other near the scutellum, two at 
the middle, with the outer one lower than the other, and two of 
exactly similar position nefir the apex ; breast and abdomen, as 
well as the knees of all the legs and the tarsi, black ; claws 
strongly swollen. 

Hah, Buenos Ayres. 

This is another of the small black-spotted species, of which 
I received two specimens from Mr, C. Bruch, of the La Plata 
Museum ; the position and number of the spots and the colour of 
the legs sopaiate the species from 0. atropu'iictata and others. 

Oedionycihs nigropunctata, sp. n. 

Black, the sides of the thorax broadly testaceous, the surface 
impunctate; elytra extremely minutely punctured, testaceous, 
the sutuiul margins, thi'ee small s|)Ots at the base, a spot near the 
suture at the middle, and another below the latter, of each 
elytron black. 

Length 7 millim. 

Of posteriorly slightly widened shape ; the head with a few 
puncttures at the vertex, the latter bhick ; the space in front 
of the eyes testaceous, these widely sepamted ; frontal ele- 
vations indistinct; clypeus triangularly pointed between the 
antenna} ; labrum obscuie testaceous ; antennoe extending just 
below the biise'of the elytia, black, the third joint slightly shorter 
tluin the fourth, tliis and the following joints robust and propor- 
tionately short, sub(piadi*ately cylindrical ; thorax twice as broad 
as long, the lateral mai’gins strongly rounded, the anterior angles 
produced forwards, the sides broadly sulcate, the disc impunctate, 
black, in shape of a transverse iiTegular band, the sides bimdly 
testaceous ; scutellum black ; elytiu extremely minutely and 
closely punctured, testaceous, with three small black spots placed 
on the basal margin (one at the shoulders and two at the middle) 
and another larger subsutural spot immediately before, as well as 
a smaller one below, the middle of each elytron ; besides these 
spots, the disc is stained with irregular fuscous patches, which 
are specially pronounced near the suture ; under side and legs 
black. 

Hah. Bolivia. 

A rather peculiarly marked species, of which I know only a 
single specimen. The elytml fuscous patches are piobably due to 
discolomtion. 


31 * 
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Oedionychis torquata, sp. n. 

Testaceous, the terminal joints of the antenna? and the breast 
piceous; head strongly punctured; thorax impunctate; eljiiiu 
distinctly puiictui*ed, with three small black spots, two at the base 
and one at the middle of each eljrtron. 

Length 6 millim. 

Rather flattened above, the head very strongly and deeply 
punctured ; frontal elevations transvei’se, strongly raised, nearly 
contiguous ; cai*ina shoi*t and rather bioad ; antenna^ testaceous, 
the terminal joints more or less piceous, third and fouith joints 
equal, apical joints shorter ; thorax twice as broad as long, the 
sides rounded and broadly flattened, anterior angles not pi'oduced 
outwards, the surface impunctate, obsoletely transversely grooved 
at each side near the base ; elytm slightly widened towai’ds the 
middle, very closely and distinctly punctured at the Imse, mther 
more finely so below the middle, the spots placed as in 0. hmm- 
rails Fab., one at the shoulders, one near the scutellum, and the 
third of oblique shape at the middle ; the breast neju’ly black ; 
legs testaceous, as well as the abdomen. 

Hah, Bi*azil. 

I must septirate this species fi*om 0, Jmmeralis Fab., 0. ^-pxmctaia 
Schauf ., and sevei*al othei-s with netirly similar elytral markings, on 
account of the strongly punctured head and the black brej^st ; the 
eyes are modei*ately large and widely sepainted. 

OEDIONYCniS DECORA, Sp. n. 

Narrow and subdejmessed, testaceous; antenna? black, the basjil 
and the terminal three joints pale ; thorax iinj)unctate, the anterior 
and posterior margins fuscous at the middle ; elytra nearly im- 
punctate, each with two basitl elongate spots, a transverse band at 
the middle, and another spot near the apex, fuscous. 

Length 5-6 millim. 

Head impunctate, tesbiceous or pale fuscous ; eyes very large ; 
frontal tubercles trigonate, nearly joined; antenna? scarcely 
extending to the middle of the elytra, black, the basal joint 
testaceous, the terminal three joints obscuie flavous, third and 
following joints equal ; thorax flattened, rather more tlian twice as 
broad as long, the sides rounded, broadly flattened, the base (in 
one specimen) with an obsolete transverse groove, the disc im- 
punctate, testaceous, the anterior and posterior margins fuscous at 
the middle, anterior angles acute but scarcely produced ; elytra 
not perceptibly punctured, testaceous, with four fuscous or piceous 
marks — an elongate one on the humeral callus, a rounded spot near 
the scutellum, a short transverse band at the middle, and another 
larger rounded spot near the apex ; under side and legs testaceous. 

Hah, Amazons ; also Peru. 

I may add that the suture of the elytra is sometimes also 
naiTowly marked with fuscous, and that the central band has 
a shoi*t and narrow stripe attached to its outer end, pointing 
downwards. 
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Elytra otherwise marked, 

Oedionychis bicolorata, 8p. n. 

Testaceous ; the head, antennie, bi^east, and the legs blaek ; 
thorax impunctate, the anterior angles produced ; elytra exti'emely 
minutely punctured, the anterior two-thirds metallic greenish- 
feneous, the rest testaceous. 

Len^h 7 millim. 

Head with some fine punctures .at the vertex, the frontal 
elevations pyrifoim ; clypeus flavous, strongly transversely raised ; 
antennie black, the Imsal joint elongate, strongly widened ante- 
riorly, third joint shorter than the fourth ; thorax rather strongly 
narrowed anteriorly, the sides nearly straight, the anterior angles 
much produced and pointed, the sides broadly flattened, the surface 
impunctate, testaceous ; scutellum black ; elytra very feebly de- 
pressed below the base, very minutely and closely punctured, the 
anterior portion to l)elow the middle metallic greenish, this colour 
not quite extending to the lateral margins and divided by a straight 
line from the apical testaceous portion ; the breast and legs black ; 
the abdomen testaceous. 

llah, Baiios, Ecuador. 

This is a peculiarly mai’ke<l species, of which I know only a 
single specimen. The thorax has the sides less rounded than 
is usually the case and the angles much produced ; these differ- 
ences distinguish the species from 0, hoUvianm Jac,, previously 
described, wJiicli must find its place in A sp/uera, as the metatarsus 
of the hind legs is decidedly elongjite ; otherwise the coloration of 
the elytra nearly I’esembles that of the pi’esent species, except that 
the metallic colour of the latter occupies only the anterior half of 
the elytra. 

Oedioxyciits xigrobasalis, sp. n. 

IVstaceous, the intermediate joints of the antcnnte black ; thorax 
impunctate ; elytra very finely punctured, a tmnsverse band at the 
base and another one near the apex fulvous, the extreme basal 
margin black. 

Length 7-8 millim. 

Head impunctate, testaceous or pjile fulvous ; eyes very large, 
rather closely approached ; antennie with the four basal and the 
two apical joints testaceous, the others black, thii'd and fourth 
joints equal ; thorax with veiy broadly flattened sides, the lateral 
margins i*ounded, the anterior angles pi’oduced outwards into 
a small tooth, the surface entirely impunctate, testaceous; scu- 
tellum blackish at the base ; elytra testaceous, with a tmnsverse 
fulvous band at the base ; this band is concave at its posterior 
edge and extends generally downwards in a narrow stripe along 
the suture, where it is connected with another broad transverse 
band near the apex, neither of them extends to the lateral margins, 
and the posterior band is sometimes reduced to a round spot ; 
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under side and legs testaceous ; the extreme basal margin of the 
elytra black. 

Hah, Rio Janeiro. 

This species is principally distinguished by the narrow black 
base of the elytra, which extends to the shoulders and limits the 
fulvous band anteriorly. The colour of the antennse will further 
assist in the recognition of the insect. 

Oedionychis prominula, sp. n. (Plate XV. fig. 1.) 

Ovately widened posteriorly, black, the apical two joints of the 
antenna' fulvous ; thorax impunctate, narrowed anteriorly ; elytra 
finely punctured, pale fulvous, the apical third portion black. 

Length 6 millim. 

Head impunctate, with the exception of a single puncture near 
the eyes, black ; the eyes are very large and prominent ; frontal ele- 
vations strongly raised, lather broad ; Jintenna? long and slender, 
black, the apiciil two joints fulvous, third joint shorter than the 
fourth ; thonix twice m broad as long, the lateral margins rounded, 
the anterior angles thickened and produced into a small tooth, the 
sides broadly sulcate, the sulcus connected at the base with another 
shallow transvei*se groove extending across the disc and close to 
the basal margin, the rest of the surface impunctate, black, very 
shining; scutellum black; elytm widened towards the middle, 
rather brojully margined, minutely and closely punctured, the 
anterior two-tliirds fiavous. the rest black ; under side and legs 
black ; metatarsus shoit, claw^-joint strongly swollen ; prosternum 
deeply longitudinally sulcate. 

Eab. Peru. 

Distinguished by the blackhead, thorax, and under side, and the 
shoit and posteriorly rather widened shape of the elytin. 


EXPLANATION OP THE PLATES. 
■ Plate XIV. 


Pig. 1. Homophceta angmtolineaia^ 
p. 691. 

2. S, peruviana, p. 399. 

3. K. argusy p. 691. 

4. Aspheera alhicincta, p. 409. 
6. A» nitidissima, p. 416. 

6. A, elegantuloy p. 412. 


Fig. 7. Aephaera zonulata, p. 404. 

6. A. tesaellata y p. 416. 

9. A, divisa, p. 418. 

10. A, tarsatOy p. 402. 

11. Oedionychis duodecimnotata, 

p. 454. 

12. O. regina, p. 444. 


Plate XV. 


Fig. 1. Oedionychis prominnl a, p. 460. 

2. 0. oentroinaculatay p. 431. 

3. O. exelanmtioniSy p. 436. 

4. O. hasinotatay p. 453. 

6. O. semifoveolata, p. 451. 

6. 0. interrupto^vittatay p. 436. 

7. O. arcuatofasciatay p. 431. 


Fig. 8. Oedionychis hishinotatoy 
p. 428. 

9. O.flavomarginata, p, 461. 

10. 0. ocellatOy p. 434. 

11. 0. illustrisy p. 440. 

12. 0. adjunctOy p. 449. 
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7. Some Additious to the Knowledge of the Anatomy, 
principally of the Vascular System, of Hatteria, Croco* 
dilusy and certain Lacertilia. By Frank E. Beddaud, 
M.A., F.li.S., Prosector to the Society. 

[Heceivod June 6, 1906.] 

(Text-figures 59-69.) 

(1) Oil some Points in the Vascular System of Hatteria, p. 461. 

(2) Notes on certain Veins in the Crocodile, p. 466. 

(3) Notes on the Vascular System of Ophisaurus^ p. 468. 

(4) On the Anatomy of Amphiabcpna braailianat particularly of the Vascular 

System and the Mesenteries, p. 479. 

(1) On some Points in the Vascular System of Hatteria. 

It is a noteworthy fact that, apart from the absence of a 
copulatory organ, liardly anyone has attempted to utilise Ihe 
dispcxsition of the internal viscoiu of Uatteria in order to show its 
primitive, or at any rate isolated, position in the series with regard 
to other Sauropsida. So far as I am aware, the only internal 
feature in which Hatteria has Ijeen alleged to be primitive is in 
the equal development of the intenial surface of the lungs from 
end to end, theie being no tmce in this Sauropsidan of the 
paitly or wholly anangious region at the caudal extremity of 
the lung found in Lizards and, of course, especially in Snakes. 
On the other hand, Osawa t has lately used the internal viscei’a 
to emphasise the likeness between Hatteria and the Lacertilia, 
especially even the Agamid Lacertilia. It is, in fact, agreed on 
all hands that the viscem of this reptile are not wddely diflferent 
from those of Lizards. The alxsence of a penis could hardly 
be alleged to be primitive ; it would rather seem to be a 
specialisation. 

The vjiacular system of this reptile does not appear to me to 
have been much investigated. Osawa, in his otherwise exhaustive 
survey of the structuj^ of Uattei'ia^ has nothing to say of the 
blood-vessels. HwiistW^erJ, however, has given some details 
concerning the intestinal arteries, (juoting an earlier paper by 
Klaatch §, In the long bibliography given by Messrs. Howes 
and Swinnerton il, which includes references to pajws dealing 
witli “ soft parts,” as well as with skeleton, T can find no memoir 
quoted which refers to the vascular system. I am able therefore, 
as 1 hope, to add something to our knowledge of this system of 
organs in Hatteria^ and to furnish additional evidence towards 
the settlement of the much-vexed question of the place of 
Hatteria in the system. 

* Milano, Zool. Jahrbiicher (Abth. f. Anat.), vii. p. 645. 

I Arcb. f . mikr. Anat. Bd. xlix. p. 113. 

Morph. Jahrb. vol. xxvi. p. 217, pi. v. fig. 1. 

Ibid, vol. xviii. 

Trans. Zool. Soc. vol. xvi. p 1« 
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AtUtwH System, — The arrangement of the aortic arches is pre- 
cisely like that of the Lacertilia* It is not so difthrent from that 
of Laceria^ Igua'nu^ kc, as is the arrangement found in Va/tanus, 
The carotid arch gives off the usual thi*ee branches before joining 
posteriorly the aortic arch. The third branch, that to the 
muscles of the shoulder, arises just before the carotid arch joins 
the aorta. 

As to the systemic (aortic) arch (see text-fig. 59), it is in- 
teresting to note that on both sides this arch gives off an 
(csopliageal artery ; frequently, as is well known, the right arch 
alone gives oft* such a branch. Just at the meeting of the two 
aortfe the subclavians arise. A careful dissection shows (see 
text-fig. 59, Scl.) that both subclavians arise close to each othei* — 
and one a little in advance of the other — from the right tuntic arch 
only just before it joins the left. Each subclavian gives oft’ im- 
mediately after its origiii a foi-wai’dly dii*ected vertebral artery, 
which plunges at once into the parietas. Immediately after the 
junction of the two aortse arises the first pair of inter-costals. 
Between this pair and the next arises a gastro-msophageal arteiy. 
This artery is separate<l from the gastric by three pairs of inter- 
costals, and five pairs of intercosbils lie between tlie gastric and 
the superior mesenteric artery. The intestinal arteries 1 need 
not refer to, as they have been ah'eady treated of by 
Hochstettei* 

It may be mentioned that, as in some othei* Lizards (e. g. 
Gerrhoscmrus t), the j)ulmonary arch gives oft* on each side a 
branch which runs along the windpipe and sends oft* biiinches to 
the thyroid. 

Venom System , — There is no question that, apart from details, 
the venous system of 1 latter ia is distinctly Lacertilian. Nor 
do the dift*erences which it sliows from Lacertilia tend to prove 
a neai’er resemblance to the Chelonia or to the Crocodilia. On 
the other hand, I believe it possible to detect likenesses to the 
Ophidia. This, however, in my opinion, does not ai'gue a special 
affinity l)etweeri Hatterifi and the Opliidia, but the antiquity of 
the llatieria type, which pateontology, as is well known, has 
proved. 

The Lacertilia are distinguished by the double vena cava 
posterior, which is double, that is to say, as far forward as the 
gonads, from which point onwards there is but a single tiunk 
formed by the fusion of the two trunks. As a rule, also, there is 
an asymmeti-y l^etween the tw’o vena? cavse, or effei^ent rennls, 
as they are commonly termed. When thei’e is this difference, 
the right vessel is of greater calibre than the left.. Tn Hatteria we 
meet with the same conditions, and here the left vena mva is of 
distinctly less calibre than the right. The two vessels, moreover, 


* Morph. Jahvb. vol. xxvi, p. 217. 

t Bedciard, ‘‘Anatomy of Qerrhosanrw,** P. Z. S. 
fig. 87, P. 


1905, vol. ii, p. 263, text- 
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Text-fig. 59. 



Principal arteries of Hatteria, 

The left-hand figure represents more in detail the origin of the subclaviaus 
viewed from the dorsal aspect. 

Ao.^ Ab, Right and left aorta; Cer. Carotid; D,B, Ductus botalli; g. Gastric; 
Hy, Hyoid ; Xc, Intercostals ; X.Ao., JB.Ao, Eight and left aorta ; Jf. Muscular 
branch ; (Esophageal ; 8cl, Snbclavians ; 8.m, Superior mesenteric* 
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as is also often the case with the Lacertilia, are separated by the 
dorsal mesenteiy. 

The afferent renals are, as is the case with Lizards, derived 
from two sources : the caudal vein, divides into the two veins of 
Jacobson and thei‘e is also a system of vessels derived from the 
hind limbs and from the parieties in that neighbourhood. 1 
traced the veins of Jacobson for some way into the substance of 
the kidney. It appeared to me that they did not directly join 
the antei'ioi* alniomiiial vein ; and in any case it seems clear that 
instead of there being a bnmch suj)ei‘ficial to the kidney which 
joins the ischiadic afferent I’enal system as in other Lizards (for 
instance, in Lacerta^ as figured by Hochstetter *), there is at most 
a bmnch which effects such a union running within the substance 
of the kidney. I am inclined even to think that the union is 
indirect. But in either case there is obviously an approach to 
the condition observable in non-Boine Snakes, where the anterior 
abdominal vein is independent of the car.dal vein. It n\dll be 
note<l, moreover, that the condition obser\able in the kidney- 
region of Haiteria is quite remote from that to be noted in the 
Varanida and in the Orocodilia, where the ischiadic, or both 
the ischiadic and caudal, veins are directly continuous with the 
anteiioi’ abdominal ^^ein or veins, and merely send binnchi's to 
the kidney. The afferent renal system of Haiteria is, as it were, 
an exaggeration of the typical Liicertilian type. 

It is more pai*ticularly the anterior abdominal vein which 
appears to me to show these Ophidian characters, partly matched, 
however, as 1 shall indicate later, in a legless Lizai'd, Pygopus 
lepidop'us. In Lacertilia at least as a rule, the conjoined anterior 
abdominal and portal veins enter the left lobe of the liver at or 
quite close to its posterior bordei*. 

In Snakes, on the other hand, there is, at lefist in some cases, 
a different arrangement. In Eryx, for instance t, tlie portal 
runs along the side of the liver to its anterior end, giving ofl* 
branches at intervals to the liver-substance. In Haiteria also (see 
text-fig. 60) thi.s is precisely what happens. The anterior abdo- 
minal vein, reinforced by the portal, runs in the membmno which 
connects the stomach with the left lobe of the liver, giving oil 
bmnches at intervals to the liver-substance and receiving at 
intervals branches from the stomach. Towards the anterior end 
of the liver the conjoined poi*to-alKlominal trunk finally disappears 
ill the liver. 

The details of the branching described here in general terms 
can be understood by a reference to the figure (text-fig. 60). 
Pygopmt shows an intermediate state of afiairs. The main 
bmnch of the conjoined portal and anterior abdominal veins 
enters the liver near to its posterior extremity, as in Lacertilia 

* Morph. Jahrb. vol. xix. pi. zvi. 6g. 12. 

t “Notes upon the Anatomy of certain Snakes of the Family Boid»/*P. Z. S. 
1904, vol. ii. p. 113. 

t P. Z. S. 1904, vol. ii. p. 17. 
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generally. A thin bninch, however, passing forward along the 

Text-fig. 60. 



AUo* Stomach; Ant,Ahd, Anterior abdominal; Liv. Liver; m. Gastro-liepatic 
ligament ; P.r. Portal vein. 

stomach, transmits branches to the anterior section of the liver. 
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This appears to me to be a reminiscence or a prophecy dt the 
forwai^ly extended portal of Hatieria, 

The anterior abdominal vein gives off on each side before the 
union of its two roots a well-developed lateral abdominal vein, 
so common a feature in the Lacertilia. 

It is a noteworthy fact that some of the venous trunks within 
the liver appear upon the surface of that organ instead of being 
entirely concealed within its substance. Almost the whole of 
the vena cava is thus exposed and a considerable section of the 
hepatic vein. 

Another difference from the conditions usually, if not always, 
to be observed among the Lacertilia is the total absence of dorsal 
parieto-hepatic veins. This might at first appear to be a point of 
likeness to the Orocodilia, among which the absence of these 
veins has been asserted. 

(2) Notes on certain Veins in the Crocodile. 

ParietO'hepatic ceins in Crocodilus acutus. — As there appears 
to be a considerable conflict of opinion as to these veins in the 
Ci’ocodilhi, coupled no doubt with actual tlifferences in different 
genem, it is perhaps worth while to i*eeord the condition of the 
parieto-hepatic veins in Crocodilm aciitns. 

Oontmry to what is to be met with in many Lizards and 
Snakes*, tliis Crocodile lias three sets of parieto-hepatic vessels, 
viz. ventral, dorsal, and lateml. The two former alone exist in 
the Sqiiamata, so fai* as we know at present. 

The doisal paiieto-hepatics exist on both sides of the vertebral 
column. On the left side they are most extensive and have the 
following amingenient Thei’e are five trunks which correspond 
to as many ribs. The three anterior of these, of which the second 
and third are the stoutest, combine to form a common trunk, 
which eiitei'S the liver (natumlly the left lobe) neju* its posterior 
extremity. These vessels, where they emerge from the parietes, 
receive, each one of them, an intercostal. The last of these thi’ee 
vessels (i. e., that which is most remote from the he>ii*t) gives off 
two blanches. One of these seems to be of some morphological 
importance ; the other appears to be less imjiortant. The latter 
is a branch which joins the last intercostal, which takes a share in 
this section of the hepatic portal system. The vessel in question 
runs along the “ diaphragm,^* and, receiving the bi'anch already 
referred to, enters the liver independently of the main dorsal 
parieto-hepatic trunk. The branch which I regard as of some little 
moi’phological irapoitance arises from the bend of the third of the 
first three affluents of the dorsal parieto-hepatic ; it receives an 
intercostal and then perforates the dorsal mesentery and joins the 
system of parieto-hepatic vessels of the right side. 1 regard this 
vessel as of importance because it seems to represent a corre- 


^ In all snakes, so far as my own expei’ience goes. 



1905.] VASCULAE SYSTEM OF OBOCOOILUS. 467 

spending vessel in Tiliqua which arisas on the left side of the 
veiiiebral column and joins the right paiieto-hepatic. In the 
Lacertilia generally the doi-sal parieto-hepatic veins are on 
the right side only ; and if there are such vessels on the left they 
either join the right-hand vein before entering the liver, as in 
Tiliquaj or, as in Iguana t and Anguia J, supply the gastric and 
oBSopliageal networks and thus reach the liver indirectly. It may 
be sfiid, therefore, so far as present knowledge allows the state- 
ment, that the Orocxxlilia difler from the Lacertilia in having 
a left as well as a right dorsal parieto-hepatic, entering the liver 
indej)endently into l)oth l ight and left lolies. 

On the right-hand side of the body the single dorsal hepato- 
parietal trunk is composed of tliree stout affluents, of which the 
two posterior are joined by a cross anastomosis. The anterioi* 
vessel is continued forwards sujmrficially and joins, or nearly 
joins, the right azygos. I may remark that on the left side the 
gaps between the sevei-al superficially running sections of the 
azygos are more pronounced. 

Finally, the venous system of the liver in Crocodilua acutus 
receives another affluent, which is not, as I believe, represented in 
the Lacertilia. This is a vein which arises from the parietes on 
the right side, in a position intermediate between the dorsal and 
ventml parieto-hepatics. This single vein arises from a longi- 
tudinally running trunk in the parietes which corresjionds, as 1 
think, to the lateral aMominal vein ; it jiasses stiuiglit to the 
liver, wliich it does not, however, enter independently, but in 
common with the dorsal parieto-liepatic. 

The above-given facts are, as has been already mentioned, not 
in entire accord with previous statements. 

Hochstetter observes § Eiiie vena hepatica advehens veitebralis 
[ = wy right dorsal parieto-hepatic] wie bie Lacerta uiid anderen 
niclit vorkommt.” But his observation refers to A lligatw luciva, 
Jac(iuart|i. who previously studied the venous system of the 
siiine species (“ Caiman k museau de Brochet ”), makes no 
pai*ticular mention of the vessels which I describe here in 
Crocodilua acxttua. He refers to what is possibly the right dorsal 
parieto-hepatic (figured in fig. 1, pi. iii. 20 d, of his memoir) 
merely as “ une petite veine qui contouime le bord tmiichant du 
lobe droit du foie ; and the vein in question may be really a 
branch of the ventral parieto-hepatic system. For the possibly 
corresponding vein of the left side (figured by Jacquart in fig. 1, 
pi. iii. 41, of his memoir) no special refemice is made in the 
text. 

Rathke^, however, under the name of “vena epigastricu 

* Beddard, “ Coutribations to tUe Anatomy of the Lacertilia : Pt. I./* P, Z. S. 

1 OTili vaI 1 AAJL ^ 

t id. ibid. p. 440. t Moi-pli. JB. vol. xix. p. 478. 

4 Morph. JB. xix. p. 478. || Ann. 8ci. Nat. (4) ix. 1868, p. 120 Ac. 

if * Untersuchungen iibor die Entwickelung und der Korperbau der Krokodile * 
(Braunschweig, 1866), p. 266. The same name is also applied to the abdominal veinn ; 
but, I pmuma, in error for “ extern®.^' 
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interna,” does describe such vessels as I have dealt with above ; 
but his descriptions do not tally exactly with the facts which 
I have observed, and it is not clear to what species or even to 
what genus his observations refer. 

There are also ventral pai'ieto-hepatic veins connected with the 
epigastric vein, which are but slightly dealt with by Bathke ^ and 
not figured by Jacquai*t t. These are most conspicuous in the case 
of the right lobe of the liver. They are paitly directly connected 
with the right epigastric vein and partly enter the ventral pai'ietes 
separately. There are three of these vessels, which arise from a 
slender superficial vein running along the ventral surface of the 
liver and continuous with the anterior abdominal vein posteriorly. 
The first of these ventral parieto-hepatic veins (t. c., that nearest 
to the bi'east) divides into thi*ee branches, of which one joins the 
epigasti'ic and the others plunge into the ventral parietes 
separately. The second vein is at about the middle of the liver 
and joins the epigastric. The third is really given off from the 
anterior abdominal before it enters the liver and joins the 
epigastric. 

On the left side there is only one of these veins corresponding 
in position to the stronger and middle one of the three on the 
right side. 

(3) Notes on the Vascular l!^y8tem of Ophisaurus. 

The most recent memoir known to me which deals with the 
blood-vessels of Ophisa^tms apus {Pseiidopns paUasii) is by 
Prof. Hochstetter J, whose notes refer entirely to the venous 
system of that Saurian. Some earlier. works upon comparative 
anatomy, such as those of 8iebold and Stannius §, contain vaiious 
facts relating to the blood-vessels. But 1 find that the recorded 
knowledge of the course of the arteries and veins in this Lizard 
is practically confined to Bathke’s extensive memoir |! and to 
Hochstetter, and does not enable us to draw up anything like a 
complete account of the vascular system. 1 have therefore 
thought it desirable to utilise a thoroughly injected example of 
this Lizard, which was treated immediately after death, for the 
purpose of a further contribution to the knowledge of the vascular 
system in Lizards, which matter has been for some time occupying 
my attention. 

The origin of the several aortw trimks from the ventricle is as 
in other Lacertilia and a detailed description of the same is 
therefore unnecessary here. The carotids show certain pecu- 
liarities which ai*e worth noting. The carotid artery arises from 
the carotid ai*ch just where it turns over to join the systemic 
arch of its own side in a fashion which does not appear to 

* Jjoe, cit, t Loc» eit, 

t “ Venensystem der Amnioten/^ Morph. Jahrb. xix. 1893, p. 476. 

§ Handbucn dcr Zootomie, 2 Theil, Amphibien (Berlin, 1666), p. 226. 

II “Die Aortenwiirzel der Saurier,”^ Denkschr. Akad. Wien, xiii. (1867). 
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cbaracterise other Lizards. As will be seen from the drawing 
(text-fig, 61), the artery is not merely a branch of the arch, but 
between, the two is an abbreviated rete mirabile. The carotid, in 
fact, arises by three or four mouths, which at once unite to form 
the single vessel. This is not shown in a lateral view of the 
neck-arteries given by Rathke. 

One ciinnot but compare this with the carotid “ gland ” of 
the Frog. 

Precisely the same mode of origin was shown on both sides of 
the body, so that we liave evidently not to do with an asymmetrical 
anomaly. 

Text-fig. 61. 



Heart and aortic trunks of Ophisaurus, to illustrate mode of ongin of 
carotid (c). 

Branches of Carotid , — Before the origin of the carotid ai*tery, 
the carotid arch, as in other Lacertilia, gives oft* branches, which 
differ in detail from these other forms. The first to be given oflf 
is a branch to the thyroid on the right side ; I did not notice a 
corresponding branch on the left side, and, as will be seen shortly, 
the right half of that gland receives its blood -supply from another 
source. The next trunk divides into three principal branches, of 
which the first supplies the sternal musculature and the adjoining 
parts, the next is a slender artery which runs under the skin and 
above the musculature, ramifying out beneath the scales. The 
third branch goes to the hyoid region. 

The right aorta gives oflP the stibolcman vessels before joining the 
left aorta. My o&ervations upon these arteries agree with those 
of Rathke. They arise by a common stem from that aorta, which, 
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after giving off at any late one intercostal twig, divides into two 
slender trunks diverging light and left. Each of these separates 
from itself immediately after its own origin a vessel which 
rapidly plunges into the thickness of the body- wall in the middle 
line, and which represents on either side the anterior vertebral 
arteries of other Lizards. In spite of the limbless character of 
this Ophiaaurua^ the subclavians are still more distinctly re- 
cognisable as such than they are in Amphishceiia, 

The left aorta gives off seveml vessels to the oesophagus before 
joining the right aorta., but no intercostals. On the other hand, 
the right aoiia gives off several intercostals before joining the 
left. Bathke mentions oesophageal arteries as arising from the 
right aorta. 

The carotid artery does not pass up the neck alongside of 
the trachea. But the windpipe is, as in other Laceitilia, accom- 
panied by an aiiieiy. This arteiy, however, in Ophiaaurus is 
only to be seen on the right side of the tmchea ; on the left thei’e 
is at most a rudiment of the same. It gives off blanches to the 
thyroid which correspond to those given off* on the left side by 
the carotid arch before it gives off the cai’otid artery. This 
tracheal arteiy arises, as do the corresponding pair in Hatteria^ 
&c., from the pulmonary arteiy. In Ophiscmrua it is accom- 
panied by a vein of larger calibre than itself, which runs up the 
neck in close contact with it and again only on the right side. 
On the left I could discover no traces of a corre8])onding vein. 
This vein joins the anterior cava. The asymmetry in this pai*t 
of the arterial system is noteworihy, for the imson that it is the 
only pari of the arterial system which shows, in correspondence 
with the snake- like habit of bo<ly, any traces of an a. symmetry. 

The dorsal aoria gives off' ventrally a regular paired series of 
intercostals, which fail apparently^ nowhere and are even and 
regularly paired throughout, 

(Esophageal aiid Gasirw Arteries, — A striking feature of this 
Lizard as compared with many is the veiy large number of 
trunks arising from the aorta which supply the oesophagus 
and stomach. There are two or three ccsojihageal vessels arising 
from the left aorta before it joins the right. After the junction 
there are seven small ai*teries still supplying the oesophagus. 
Of these, which ai'e not mentioned by Riithke, the first four 
arise from the aorta itself. After these come three ti’unks, 
which arise not from the actual aortic trunk but from the inter- 
costal vessel of the left side. All of the oesophageal arteries 
are very small and at the same time very convoluted in their 
course. Following them are five gastric trunks, which are all of 
gimter calibre than the oesophageal vessels. The last three of 
these are particularly imporiant. A considerable gap separates 
these gastric vessels from the three chief arteries which end upon 
the walls of the intestinal canal. Hochstetter has figured three 
variations in point of origin of these three arteries. In the individual 
dissected by myself I found one of these three arrangements to 
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exist, and that was — first the arteria oceoaUsy second the mieria 
co&ldaoa, and then, of course, the mesenteric. The cceliac artery is 
limited to the stomach, liver, pancreas, and spleen. The small 
branch to the spleen arises on the right side of the mesentery. It is 


Text-fig. 62. 



lutestmal arteries and portal of OphisauruSf from left side. 

A,w, Mesenteric artcrj'; Caeo. Ceecal arterj^; CoeJ. Cooliac artery; Spl, Spleen ; 
Pa. Pancreas ; P.e. Portal vein. 

thus not seen exactly in the accompanying di-awing (text-fig. 62), 
which represents the arteries and veins seen from the left aspect 
of the suspensory membrane of the alimentary canal. It is to be 
Pboc. Zool. Soc.— 1905, Yol. II. No. XXXII. 32 
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noticed that all three of the important gastro-intestinal arteries 
in this Lizard arise from the aorta at the same plane exactly. 
One is not more to the right or left of the median ventral line of 
the aorta than the others. The hepatic aatery accompanies the 
conjoined abdominal and portal veins in entering the liver. That 
organ is also supplied by several small branches (see text-fig. 64, 
p. 475), which naturally owe their blood to the anterior gastric 
arteries already mentioned, inasmuch as they accompany the 
gastric veins, which, as is stated below, pour their contents into 
the anterior region of the liver. I did not detect any further 
arterial blood-supply of the liver than from the two sources 
referred to. 

Rencd Artef^s . — These arteries (text-fig. 63, p. 473) are very 
numerous and show a great regularity, not only in their mode of 
origin, but in their segmental relations. I counted six separate 
renal arteries on the right side and seven on the left ; and in 
addition to these the iliac trunks, which also give off the epigastric 
arteries, send a branch to the kidneys posteriorly. The renal 
arteries are accurately paired, save that one artery is missing on 
the right side. That they are otherwise accuiately paired is 
connected with the fact that they all arise in common with tlie 
intercostal arteries. Each artery runs over the kidney for some 
distance before opening into it rather laterally and of course 
dorsally. 

Anierto?^ Abdominal Vein , — This vein is typically Lacertilian in 
origin and dLstribution. There are nevertheless two or thi*ee 
facts concerning its branches to which it will be necessary to call 
attention. 

The vein arises as usual by two roots from the caudal vein. 
On each side before they unite into the single vein each half gives 
off two small veins side by side to the posterior part of the kidney 
posterior in position to the parieto-renal afferent veins mentioned 
below. After the origin of these a larger vein is given off 
which runs along the body-wall dorso-ventrally and on the outer 
side of the kidney. This vein dies away anteriorly befoie the 
anterior end of the kidney. It is, as I think, the lateiul abdominal 
vein of other Lacertilia. The anterior abdominal vein runs along 
the mid-ventral line of the body and is supported by a fold of 
peritoneum, the continuation backwards of the falciform ligament, 
and thus the equivalent of the primitive ventral mesentery. The 
vein joins the portal before entering the liver close to the gall- 
bladder. 

Hepatic Portal System , — The intestinal portal vein posteriorly 
frees itself from the large intestine, along which it runs in close 
apposition, at the junction of the small and large intestines. 
Henceforth it lies at some distance from the intestine in the 
mesentery. It is noteworthy that this main portal trunk lies on 
the left side of the dorsal mesentery, so that it lies superficially 
to the arteries when this mesentery is viewed from the left side. 
The vein, moreover, contrasts with the arteries over which it runs 
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by its straight as opposed to their highly sinuous course. This 
applies also to the affluents of the portal, which, so far as concerns 
the small intestine, are five in number. 


Text-fig. 63. 



Renal arteries of Ophisaurus. 

Ao. Aorta ; A.R. First and last I’enal arteries ; ep» Epigastric ; le. Intercostal. 

The gastric affluents of the portal trunk arise from both sides 
of the stomach. On the right side is a vein which runs forward 
along the stomach to nearly its anterior end, but sto^ a little 
before a region of the stomach the veins of which instead of 
joining the main portal system open independently into the liver ; 
the arrangement of these veins will be considered presently. At 

32* 
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the posterior end of the stomach this portal affluent joins the 
main portal trunk in the immediate neighbourhood of the 
junction of the latter with the anterior abdominal vein. 

On the left side is a corresponding vein which takes up blood 
from the spleen as it passes that viscus. 

The liver anteriorly is supplied (see text- fig. 64, p. 475) with a 
series of some five gastro-hepatic veins, which run across from the 
stomach to the liver, where they are collected into a longitudinal 
vein before opening directly into the liver. This forwardly 
directed vessel is not, however, a direct prolongation of the con- 
joined portal and anterior abdominal as in Hatteria^, This vein 
also receives the dorsal parieto-hepatic afiiuents of the hepatic 
portal system, which will be dealt with immediately. Accompany- 
ing each gastro-hepatic vein is an artery, which arteries I have 
already described above. The close association of gastro-hepatic 
veins and supplementary hepatic arteries is very reminiscent of 
what is to be found among Snakes, and very unlike the prevailing 
arrangement among Lacertilia. It is doubtless to l)e cori*elated 
with the great len^h of the liver in Ophiaaurus and Snakes. 

The dorsal parieto-hepatic veins are particulaily well developed 
in this Lizard as compared with many other genera. And, 
furthermore, they differ from those of many other Lacertilia in 
being mainly developed upon the left instead of upon the right 
side. There is, in fact, only one of these veins upon the right side. 
On the left, on the contiury, three or four veins arise from a varied 
number of intercostal spaces. The most posterior of these runs 
along the vertebral column for a distance of seven vertebiie, 
receiving a br’anch corresponding to each intercostal space. The 
vertebral affluents of the hepatic portal system which arise in 
front of this have not so long a course along the vertebral column 
by far. They emerge from the parietes and at once pass down- 
wards to the portal system. These dorsal parieto-hepatic veins 
join the longitudinal veirr already described, which runs along the 
dorsal edge of the liver anteriorly and which also receives the 
gastro-hepatic vessels. The fact that this system is almost 
entirely developed on the left side is to be compared with the 
parallel fact that the only one of two azygos veins to be retained 
in Ophisaxmis is also the left-hand vein. 

Epigastric System of Veins, — The smaller veins which run in the 
umbilical (falciform) ligament and pour their contents into the 
liver have a somewhat different arrangement from that found in 
certain other Lizai’ds. The system, instead of consisting of one 
continuous vein running in the falciform ligament in close 
apposition to the ventral body-wall in the median line with 
biunches to the liver-substance, consists of two separate veins of 
considerable size. The anterior of these enters the liver far 
forwards. It is formed of two veins which unite just before 
their conjoined entry into the liver, of which the anteriorly 

* Above, p. 464, 1 ofter some remarks upon this extension forwards of the portal 
vein, also on p. 484 of the present communication. 
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running one is much the shorter ; the posteriorly running vein 
extends bank tcjnearly the end of the liver, but sends no branches 
into that organ ; nor is it continuous, so far as I could make out, 


Text-fig. 64. 



Hepatic portal system of Ophisaurus* 

Anterior abdominal ; ep. Epigastric veins ; <?, Gall-bladder; Gastrie 
vein ; Gastro-hepatic veins ; gait. Gastric artery ; i.f». IJatw vein on 
liver receiving gastro-bepatics ; L, Liver ; ®. Pancreas ; par,hep. Parieto-bepatic 
veins ; P.o. Portal vein. 
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with a second epigastric vein, which, running pamllel to and above 
the anterior abdominal, enters the shelter of the liver at its end 
close to the anterior abdominal and joins that vein under the 
lower surface of the right lobe before it loses itself in the substance 
of the liver. The disposition of these veins will be obvious from 
an inspection of text-fig. 64. 

Renal Portal Veins , — In addition to the veins from the tail which 
bring blood to the kidneys, these glands are also supplied with 
blood from the parietes in their immediate neighbourhood. A 
serias of vessels (see text-fig. 65) arises from the body-walls and 
plunges into the substance of the kidney on either side. These 
vessels were for the most part partly injected in the specimen at 
my disposal and can therefore be accurately mapped. The perito- 
neum in this region of the body as elsewhere is densely pigmented. 
But the difficulty of seeing through it is removed by the fact that 
it is very loosely attached to the parietes and to the kidneys, which 
lie, of course, behind it. When it is carefully removed the veins in 
question are very plainly exposed. They arise from the paiietes 
very laterally — that is, not at all close to the median dorsal line, 
whence such vessels ordinarily arise in Lizards. Originally they 
appear to have been accurately segmental, one arising fi*om eficli 
segment as denoted by a rib. In point of fact, however, the vessels 
belonging to two or to three ribs occasionally unite before opening 
into the kidney. It is also to bo noted that the veins in question 
pour their contents into the kidney at diffei’ent levels. 8ome 
vessels enter the kidney along its outer edge, while others plunge 
into its substance more dorsally. This aiTaiigenient is roughly 
alternate. There wore six of these vessels to each kidney, but 
their distribution was not exactly the same on both sides of the 
body. These vessels do not appear to be refeired to by Hoch- 
stetter, though he mentions them in Angiiis frayilis, I have 
noticed them in other Lizards, where possibly they ai*e represented 
by the veins from the hind liml>s. In any case they are veiy 
conspicuous and impossible to miss in OpJmanras^ and theii* 
arrangement is somewhat different from that which characterises 
Anguis, 

It is furthermore to be noted that those veins which enter the 
kidney more dorsally join in each case one of another series of 
afferent renals. I counted three of these on the right side, which 
emerge from the parietes very close to the dorsal middle line. 
They are rather stouter vessels, and run over the dorsal surface 
of the kidney nearly to the outer* edge of that gland before 
plunging into its substance. All these parieto-renal vessels 
become lost in the substance of the kidney. There is no super- 
ficially running trunk continuous with the caudal vein posteriorly 
into which they open. Nor can they be traced into direct and 
superficial connection with the eflTerent renal veins, 

SuprcHrenal Portal Veins * — ^These important veins are naturally 
referred to by Hochstetter, who has done so much towards the 
elucidation of this as of other venous systems in the Lacertilia. I 
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shall, however, describe the conditions observed by me in a m^e 
OplmwwruB (Hochstetter also examined a male) as an indication 
of the variability of this region of the venous system. Each 

Text-fig. 65, 



Renal veins of OphUaunts, 

a. Intercostal aiteries ; AntAbd. Anterior abdominal vein ; Z,Abd» Lateral 
abdominal vein ; r. AtFerent rcnals ; v. Veins running from parietes to the 
kidney. 

supra-renal body has two series of affluent supra-renals, as has 
Iguana’^. There is an outer series springing from the lateral 

^ Beddard, ** On tbe Venous System in certain Lizards/' P. Z,S. 1904, vol. i.p.448. 
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S arietes in line with the affei^ent renal veins that have just been 
escribed, and an inner series emerging from the body- wall close 
to the median dorsal line. Of the latter I observed only one 
vessel on each side of the body. Of the former there were two 
on the left side and one on the right. They collected blood, how- 
ever, from more than one intercostal space. On the left side a 
blood-vessel belonging to the same series runs from the parietes 
to the sperm-duct some way behind the testis and supra-renal. 
I did not observe one of these vessels on the right side. 


It may be useful to state briefly the main facts in the circulatory 
system of this Lizard for purposes of an easier comparison with 
other forms. 

Arterial System, 

(1) The origin of the carotids from the carotid arch suggests 
the carotid “ gland ” of the Frog, inasmuch as the carotid trunk 
arises by several mouths from the carotid arch as it bends round 
to join the systemic arch. 

(2) As in some other Lizards, the pulmonary artery gives off 
a hramch running (dong the trachea and supplying the thyi'oid 
body. This exists only on the right side. The artery is relatively 
small. 

(3) The snhclavians are two slender vessels arising by a 
oommon trunk from the right aorta and give off two vertebrals, 
one arising from each. 

(4) The intercostals are quite regularly paired^ and nowhere 
deficient or asymmetrical. They commence upon the right aorta 
before it joins the left. 

(5) The left aorta gives oflf several oesophageal branches, 

(6) There are seven oesoplmgeal arteries arising from the common 
jioita, of which the last three arise from the intercostal of the 
left side. 

(7) There are fve gastric arteries anterior to the coeliac. 

(8) The liver is supplied with aiterial blood from two sources. 
First by the usual Lacertilian hepatic artery, which is a branch of 
the coeliac ; and secondly by a number of small trunks accompanying 
the gastro-hepatic vessels and arising from the gastric arteries, 

(9) The relative positions of the coeliac, superior mesenteric, 
and csecal arteries (as has been shown by Eathke and Hochstetter) 
differ. 

(10) The renal arteries are six or seven in number, arising in 
common with the intercostals and nearly regularly paired. The 
iliac arteries also give oflf a branch to the kidneys. 

Yenous System, 

(1) The anterwr vena cma of the right side receives a branch 
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which runs along the tra>chea parallel with a tracheal artery 
referred to. This vein does not exist on the opposite side. 

(2) The azygos vein is developed on the left side of the 
body only. 

(3) There is an unusual series of vestiges of the posterior 
cardinals^ which, like the anterior vestige of the same, the azygos, 
are upon the left side of the body, and, with the exception of a 
small twig, not upon the right side. The veins form the dorsal 
parieto-hepatics, and pour their contents into a common trunk 
which runs below the liver only in its anterior region^ and which 
receives also hra'nches from the first half of the stomach, 

(4) The anterior abdominal vein receives the portal just before 
its entrance into the liver, along which it is not prolonged, and 
just after the entrance of the portal the posterior part of the 
epigastric vein. The anterior region of the epigastric vein is 
either separate from the posterior part or joined by the minutest 
twig ; it pours its blood into the liver near to its anterior end. 

(5) There are gastro-hepatic i^essels to the number of four or 
iive in the anterior region of the stomadh a'nd liver only. The blood 
from the posterior region of the stomach is chiefly collected into 
a. vessel which runs back along the stomacdi and joins the com- 
bined portal and anterior abdominal. 

(6) The supra-renal portal system consists of txoo series of 
vessels^ of which one series, consisting of one or more twigs, arises 
from the paiietes latemlly ; the other series, consisting of one 
vessel only, arises from the parietes close to the dorsal middle line. 
Veins also emerge from the parietes and run to the sperm-duct. 

(7) The kidneys receive blood from the parietes in their neigh- 
bourhood by a series of about six veixis to each kidney arranged 
metamerically, and coiresponding in point of emergence from the 
parietes with the more laterally placed supm-renal portals. 

The two halves of the anterior abdominal, before they join, 
also give off two twigs to the kidney on each side 

(8) A lateral abdominal vein is present, which runs along the 
kidney on the outer side, but dies away before reaching its 
anterior end. 

(4) On the Anatomy of Amphisb«ena bi*asiliana, particxdarly of the 
Vascular System and the Mesenteries, 

Though a good deal of information concerning the anatomy of 
this genus of Lacertilia is already contained in zoological litera- 
ture there remain certain matters which have not been ex- 
haustively studied, either in the species {Amphisbcexm brasiliana) 
with which I deal in the communication now submitted to the 
Society or in other species. I have therefore, in continuation of 
a series of dissections of the Lacertilia, some of the results of which 

* The principal anatomical memoirs dealing with the viscera are by v. Bodriaga 
(Arch. f. Naturg. 1884), Smalian (Zeitschr. wiss. Zool. 1686), and Bntler (P. Z. S« 
1896). In none of these is A, bra$itiatia dealt with. 
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have been published by the Society*, attempted to fill in some of 
the lacunse in our knowledge of an undoubtedly interesting genus 
of Lacertilia, the systematic position of which within the order 
cannot certainly at present be regarded as conclusively decided t* 

Mesenteries mid Veins of the Liver. — The hepatic ligaments ai*e 
quite typically Lacertilian, though presenting apparent differences 
from those of other Lacertilia, which are due simply to the snake- 
like form of Am 2 )hi 8 h(Bna and the correspondingly snake-like 
form of tlie liver. In my example of Ayaphishcena hrcmliana, 
measuring Ifi inches in total length, the liver is 107 ram. or nearly 
4| inchas. The smaller left lobe, which extends neither so far 
forward nor so far backward as the right lobej, is only 73 mm. 
long. 3t may be noticed in passing that the liver shows several 
rather obliquely placed transverse fi^ssures, a state of affairs which 
is known to exist in burrowing, and also in marine, snakes and 
in the burrowing Oaecilians. The transvei*se lobation of the liver 
is not, howevei* § , a very marked phenomenon in this Lizard and 
might easily be, as it has been by some at any rate §, overlooked. 

Tlie v/nihilical ligament is, as in othei* Lizards, attached along 
the whole length of the liver from beginning to end. It does 
not, however, end with the liver, but is prolonged further, in fact 
to the very end of the abdominal cavity. This fact has been 
noted by Butler ll, whose remarks, in so far as they bear upon the 
matter under considemtion, are as follows : - In many Lizards 
these fat-bodies, pushing tlie peritoneum before them, bulge into 
the body-cavity; and, lying on the course of the large vessel, 
ventral to the .... bladder .... aii<l the alimentary cjinal, into 
the ventral ligament of which they in some forms (Amphisbamidse) 
obviously extend,” &c. Posteriorly, however, in the present species 
the umbilical ligampnt is not attached to the gut. It leaves the 
liver for the stomach at the gall-bladder and ceases to be attached 
to the stomach on a level with the posterior extremity of the right 
lobe of the liver. The ligament is single throughout. 

The liver is attached dorsally by membranes which find theii* 
homologues in other Liicertilia and are indeed but little altered 
from the arrangements found geneiiilly. There are two of these 
membranes. The left-hand one attaches the left lobe of the liver 
to the stomach, and the right-hand membmne is the ** Hohlvene- 
gekrose ” of Hochstetter, which attaches the vena cava to the 
dorsal parietes posteriorly and is continued on to the gonad, and 
which anteriorly has somewhat vaiying relations among the 
Lacertilia to the stomach and the parietes. In Amphishaena 
this mesentery does not reach the dorsal body-wall independently 

* P.Z.S. 1904, 1906. 

t For a risumi of opinioo, see Fiirbringer, ** Beitrag z. Sj'stematik und Oenealogic 
der Beptilion,” Jen. Zcitschr. xxxiv. 1900, p. 616. 

t It thas differs from A. cinerea as tigared by v. Bedriaga, Arch. Naturg. p. 481 
1884, pi. iv. fig. 2. 

§ JG7. g. by Cuvier, ‘ Lemons d’Anat. Comp.* ed. 2, vol. iv. part ii. (1886). 

11 “On the Helations of the Fat-Bodies of the Sauropsida,*’ P. Z. H. 1889, 
p. 603. 
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of the stomaeh, to which it is attached. This disposition is possibly 
due to the absence of a left lung and its accompanying pulmo- 
hepatic ligament, which in forms where it does occur comes into 
relation with the right hepato-gastric ligament. At a distance 
of rather more than 40 mm. from the anterior end of the liver 
the two dorsal hepatic ligaments unite to form a single membrane, 
which extends forward for the remainder of the course of the 
liver. It is at least common, if not the rule, among the Lacer- 
tilia, for these two membranes to unite anteriorly. So that the 
conditions obtaining in Amphiahmia are merely an exaggeration 
of those to be seen elsewhere, and due to the elongation of the 
liver. I shall recur to this anatomical relationship of the mem- 
branes in considering the blood-vessels which run in them. 


Text-fig, G6. 



Membranes uniting vena cava and left lung in AmphuhtBna hraailiana. 
a. Umbilical ligament ; h, Pulmo-hepatic ligament ; Zu» Lung ; v,e. Vena cava. 

The liver is also attached to adjacent viscera by a lateral 
mesentery upon the left side of the body, and uniting the liver with 
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the fully developed left lung (the only lung, as Mr. G. W. Butler 
has correctly asserted, which exists in AmphishcBna). The pulmo- 
hepatic ligament in question is attached to the outer border of 
the lung, where it is first visible (text>fig. 66 , B) at some little 
distance from the commencement of the lung, but at a greater 
distance from the termination posteriorly of that viscus. It is 
seen to be covered by the umbilical ligament when the reptile 
is dissected so as to leave the umbilical ligament on the left side ; 
it is furthermoi'e attached at first to that ligament, and has 
therefore a common attachment with it to the liver. Further 
forward (text-fig. 66, C) the course of the attachment of the 
pulmo-hepatic ligament gradually moves over the lung obliquely 
until it comes to lie upon its inner border, e. that nearest to 
the liver, or rather by this time the vena cava, for the liver- 
substance ends anteriorly a good way behind the heart. At the 
same time the umbilical ligament moves obliquely in the line 
of its attachment in the opposite direction, so that ultimately 
(text-fig. 66, A) the inner edge of the lung is tied to the 
opposite edge of the vena cava by a short mesentery which is 
formed by the fused pulmo-hepatic and umbilical ligaments, 
while the inner edge of the lung is attached to the median parietes 
by a ligament which is presumably umbilical ligament only. 
These relations will be understood by an inspection of the 
accompanying figures (text-fig. 66), which repi’esent a series of 
diagrammatic transverse sections through the region of the liver 
and lung which are <lealt with here. These attachments between 
the liver and lung are not peculiar to AmphishceMay as I believe ; 
but they are specially obvious in that Lizard on account of the 
elongation of the organs concerned. The only other ligament in 
this region of the body which remains to be noticed is the piilmo- 
gastric, which attaches the lung to the stomach. It extends 
along the whole lung, and is continued beyond it as a fold upon 
the stomach, extending back as far as the spleen. 

Amphishmna agrees with other Lizards in the possession of a 
parieto-hepatic system of veins, which seem, however, to be limited 
to the dorsal body- wall. I could at least obseiwe no such veins 
in the umbilical ligament belonging to the ventral epigastric 
system. Of the former there are, as Mr, G. W. Butler has 
correctly f)ointed out *, five veins distributed along the course of 
the livei*, and not limited, as they so often are, to the I’ight lobe 
where it is free from the left. These veins (text-fig. 67) are large 
and for the most part bifurcate with a long course between the 
point of evergence from the body-wall and of entrance into the 
liver. They run, of course, in the right hepato-dorsal mesentery. 
The large number of these veins is not an important character, for 
in Scincus officinalis I find as many as six. It is their extension 
along the whole length of the liver which is worthy of note, and 
is a likeness to the conditions which obtain in the Ophidia. 


* P« Z. S. 1695, p. 699, footnote. 
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Text-fig. 67. 



Liver ot AmphUhana hrasiliamt ventral view. 

AntAbd* Anterior abdominal vein; dA.p, Dorsal parieto-hepatic vein; 
^.6. Qall-bladder ; «et. Vena cava posterior. 
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Between the liver and the stomach runs a forward extension of 
the portal vein, which dies away anteriorly but nearly reaches the 
forward extremity of the liver. At first the dorsal parieto- 
hepatic vessels, where the right lobe of the liver is prolonged 
beyond the gall-bladder, open directly into the intra-hepatic 
venous system. But further forward, where the two lobes of the 
liver come into continuity and the two dorsal hepatic ligaments 
fuse, the parieto-hepatic poi’tal veins open into (or at least very 
close to) the forward extension of the portal vein already referred 
to. It is only in this region that gastro-hepatic vessels occur. 
The left gastro-hepatic ligament carries no gastro-hepatic vessels, 
that I could see, in that pait where it is free from the right 
ligament. The vessels, in fact, are first visible about 40 mm, from 
the anterior end of the liver. They open into the longitudinal 
portal vessel like the dorsal parieto-hepatic veins. 

It is important to notice the likeness which the aiTangement 
of these veins in Amphishcena bears to the similar armngement 
of the same veins in Snakes on the one hand and in Hatteria on 
the other. In Lacei*tilia, as a rule, the gastro-hepatic veins 
bringing blood from the stomach and cesophagus to the liver enter 
the latter organ separately, or at most one or two blend together 
>)efore opening into the blood-sinuses of the liver. In llatteria, 
as I have already pointed out*, there is a collecting-vein, which 
is a prolongation foiward of the portal vein, tlnit is the conjoined 
portal and anterior abdominal, which runs in the gastro-hepatic 
ligament on the left side of the body and receives on the one hand 
veins from the stomach, while on the other side it gives off* veins 
to the liver. There is, however, in Hatteria, no fui’ther resem- 
blance to the conditions which obtain in Amphishcena, In Snakes 
there is the f mother likeness in that, while there is the same 
forwai'd pr’olongation of the portal vein forwards between the 
livei’ and the stomach, this vein not only receives branches from 
the stomach which it transmits to the liver from the opposite 
side, but it is also in connection with the venous system of the 
body-wall by means of the dorsal parieto-hepatic veins, which 
thus come, as in Amphiahoefiia, into close relations with the gastro- 
hepatic veins. 

The important point of likeness between all three types is, as 
it appears to me, the extension forwards of the portal up to or 
nearly up to the anterior extremity of the liver. The close 
association in Snakes and in Amphishmiia of the dorsal paiieto- 
hepatic vessels with branches from the stomach to the liver seems to 
me to be dependent merely upon the narrow form of the body and 
of the liver, and the consequent necessity of packing everything 
in a nari^ow space. As it is so markedly the rule for the portal to 
ent/er the liver at its hinder border in the Lacertilia, these two 
divergences from that normal condition cannot but attract atten- 
tion, especially as they show a likeness to the admittedly nearly 


* Above, p, 464. 
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related Ophidia. A likeness between HaUeria and the Ophidia 
fits in well with the view that Hatteria^ though unquestionably an 
ancient foim, is nevertheless to be placed closer to the Squamata 
than to any other group of EeptUes. The Amphisbaenids un- 
<loubtedly differ, much from other Lacertilia, not only in structures 
related to their apodous condition and snake-like habit, but in 
various features which have at least no obvious connection with 
their mode of life. There are no clear indications of their 
relationship to other Lacertilia*. It may be that the fact dealt 
with above is of some suggestiveiicss as a clue to the position of 
this group, which, judging from its distribution and great modifi- 
cation, would not seem to be a modern type of Laceitilian. 

Other Veim, — It has been recorded by v, Bedriaga that the 
•posterior vena cava of Amphishmna shows no divergences from 
the Lacertilian type. The left vena ronalis revehens turns 
abruptly to the right at about the middle of the testis, where it 
receives the left spennatic vein, and from the right vena renalis 
lovehens where the latter receives the light spermatic vein. In 
its course the i’^ena renalis revehens of the right side (no doubt 
of the left also, though I have not positively asceitained the fact) 
appears to receive several veins from the parietes. These, how- 
evei*, really open into a vein to l)e described later. 

Sapra-renal portal veins exist. There were two on the left 
.side and two on the right. On the right side, wdiere ciixjumstances 
allowed a more careful study, these veins were seen to open into 
:i vein running along the vas deferens as figured by Hochstetter t 
for Laceria viridis. But in Amphishmna this vein runs back to 
the kidney and receives in its course between the testis and the 
kidney foim veins from the parietes springing close to the dorsal 
line. In continuation of this series three veins open into each 
kidney. 

This vein is shown in the accompiiiying figure (text-fig. 68, 
)). 486). It is clearly the e<}ui valent of the vena deferentialis 
figured and described by Hochstetter in Varanus J. He does not, 
however, mention branches to it from the parietes, such as occur in 
A niphishasna. Considering this latter hict and the relations of 
the vein to the vas deferens (Wolffian duct), I imagine that it is to 
be regarded as a persistent, though small, posterior cardinal vein. 

V. Bedriaga, in his illustration § of the viscera and vascular 
canals in Amphishcena cimrea^ shows veins from the parietes 
opening into the vena renalis revehens of the left side. But this 
illustmtion refers to a female example, in which the vein which 
I have just described may not exist. Moreover, veins running 
along the oviducal membrane and opening into the kidney-system, 
such as exist in other Lizanls, are obviously not the homologues 

* They are, as it appeai-s to me, rightly regarded by Fiirbringer as a suborder 
equivalent to Lacertilia vera, Chamseleouta, &c, 

+ Morph. JB. xix. Taf, xvi. fig. 13. 

i Loe, eit, p. 466, Taf. xvi. fig. 17, v.d. 

§ Arch. f. Naturg. Bd. 1. 1884, pi. iv. fig. 2, rr. 
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of this mna defererUiaMsy or posterior cardinal as I prefer to 
call it. 

Text-fig, 68, Text*fig. 69. 



Text-fig. 08. — Kidney, testis, and intervening veins of Amphiahana hraaiUana, 

K. Kidney; r.p. Veins from the parietcs to the kidney; S.r.p, Suprarenal poitals 
opening into a cardinal ; T. Testis ; V,d. Vas deferens ; V.r.eff. Benal eflPerent 
vein ; F.F. Parietal veins opening into cardinal. 

Text-fig. 69. — Origin of subclavian in Amphiabtena braailiana, 

A & B, Aortic ai'ches ; ic. Intercostals; LBcl. & jR.8cL Left and right subclavian 
Xf. Muscle referred to in text. 

Arterial System *. — As is well known, the carotids in Amphis- 

• The arteries of Amphiabaana ^ut not of the present species) are dealt with by 
Bathke, v. Bedriaga, and Smalian (Zeitschr. wiss. Zool. 1885), the last of whom does 
not give many details. 
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heeiia are not joined by ductus Botalli to the systemic arch. 
The left systemic arch in A. bramUana is considerably larger 
than the right. 

The left anterior vertebral artery is not exposed for the whole 
of its course within the body-cavity. Shortly after its origin 
from the right aortic arch, and while its course is still oblique 
and towards the left side of the bodj', it is covered by a muscular 
layer, whicli is a continuation of the thick muscle covering the 
vertebiul centm in the cervical region, and forming a soft cushion 
for the (esophagus to rest uj)on, and corresponding, I presume, to 
the longus colli. This muscle (see text-fig. 69, p. 486), after 
crossing the left anterior vertebral artery as already mentioned, 
“becomes more and more slender and disappears. It is important 
to note that it is not symmetrical, and that no corresponding slip 
covers the right anter ior vertebml artery. This curvature of one 
artery at legist by a. muscular slip seems to me to have a bearing 
upon the homology of the arteries. 

The origiii of these arteries from the right aortic arch, and the 
fact that one springs from the aortic stem in front of the other, 
is a distinct point, of likeness to the subclavians of other Lizards, 
which give off* an anteriorly running vertebral. The loss of the 
fore limbs and the increased iuqKu tance of the neck for* burrow- 
ing pui'poses might account for the di.«appearance of the main 
salxdavian stem and the increase of its vertebral branch. The 
burrowing of the artery in question beneath the musculature to 
whi(‘h 1 ha^ e referred is found in the case of the subclavian of 
Tiliqim *. 

Tfiere are throe very slender cesopkageal arteries arising from 
the aorta. They are followed by three gastric arteries, of which 
the last lies a little way behind the gall-bladder. The mesenteric 
arteries have Ireen shown by Ilatlike t to differ considerably 
among the Amphrsbaaiidfe. Tu the specdes examined by me 
Ihert* is a cadiac artiry followed by a common mesenteric ; the 
intestine is also supplied by a posterior mesenteric which arises 
from the aorta among the renal arteries. 

The spermatic arteries arise just after the arrteria mesenterica 
communis ; the right is slightly in advam^e of the left. They 
both arise in common with an intercostal. On the left side an 
additional spermatic artery arises very close behind the main 
one. 

Behind the spermatic arteries a number of fine arteries supply 
the vas deferens. Of these I counted six on the left side, and 
thei'e ar‘e about as many on the right. As a r*ule (five on the left 
side), these ai-teries arose directly from the aorta and indepen- 
dently of the intercostal arteries. 

The renal arteries differ in numl>er on the two sides of the 
body. 1 counted form on the left and five on the right side. 

* Beddard, P. Z. S. 19(M, i. j). 406. 

t Abh. Ak. Wis«. Miinchen, ix. (1863). See also Hochstetter, Morph. Jabrl). 
xxvi. (1898). 

Prop. Zool. 8oc.-^1905, Vol. II, No. XXXIIT. 83 
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lliey very largely arise in common with intercostals. Tliey do 
not, however, show the continuous symmetry and regularity that 
is shown by the renal arteries in Ophisaurm, In Amphishcena 
cinerea^ v. Bediiaga states the presence of 5-7 pairs of renal 
arteries, of which the first pair are much the largest and ai* * * § e trace- 
able for a long <listance along the outer border of each kidney. 

The intercostal arteries in Aniphishcena are upon the Lacer- 
tilian plan, and not upon that shown in the Ophidia in spite of 
the length of the body. They are paired equisized arteries*, 
each artery of a pair close together in their origin from the 
ventral sui-face of the dorsal aorta. Though these pairs are 
1 ‘egultrr and i*epeated with no variation from segment to segment, 
there are nevertheless occasional, but very occasional, indiciitions 
of a divergence in the direction of the arrangement so character- 
istic of the Ophidia other than the Boidre. In one case, on the 
left side of the bod}", a single intercostal artery bifurcated 
immediately after its origin from the aorta and supplied two 
intercostal regions, one in front and one behind. Jn another 
<*ase an intercostal was wanting on the left side, but a branch 
from the right cori*esponding inWcostal was seen to pass under* 
the vertebra and to supply the left side of the body. Very 
gener ally the intercostals brunch before becoming lost to sight 
within the muscles of the dor’sal parietes. There are two divisions 
which burrow, and a trunk which r*uns superficially oirtwar<ls 
between the ribs. This srrperficial trunk is to be seen in other* 
Tjacertilia, particrdarly among the Heincidrc. No intercostals 
arise from the left aortic arch, which is, indeed, free from branches 
of any kind. Three pairs arise from the right aortic ar*ch. 

Lvngs, — The trachea and lungs of the pi’esent species differ* 
ver*y considerably from those of Amphislxena fidiginosa, describetl 
and figured by Wiedersheirn t. That author figures the lung 
as extending considerably anteriorly to the heart, and the trachea 
opens into it by a series of short brunches of its lower sui*face. 
The aiTangemeirt, in fact, is obviously suggestive of the “ tracheal 
lung ” of certain Snakes, and especially of the genus Ophiophagm^ 
where, as I myself have recently described, the tra(;hea opens by 
a series of orifices into the pre-cardiac poi*tion of the lungj. An 
almost exactly similar specialisation in a Snake, or rather in many 
Snakes and in a snake-like Lizard, is vei*y I’emarkable. It seems 
possible, in view of the fact that the tiucheal lung exists in Snakes 
of quite different families, and that it also exists in Amphishcena 
fidiginosa §, that this state of affairs is primitive and is to be 
r’ef erred to an Amphibian ancestor:* in which the lung, as in the 
Frog &c., opens at once into the pharynx without the intermedia- 
tion of any length of trachea. 

* V. Bedriag^a, however, figures the first few intercostals us arising in an irregular 
and therefore siiako-like fashion. 

t Vergl. Anat. Wirbelth. 2nd ed. 1886, p. 668. 

i P. Z. S. 1903, vol. ii. 322. 

§ Sinalian, however (Zeitschr. wiss, Zool. 1886), does not find this arrangement. 
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In any case the tracheal lung does not exist in Amphishoina 
hrmiliana. The trachea opens into the lung some way behind 
the heart, and is only continued into the lung for a very short 
way. The short portion of the trachea which lies within the 
lung shows an irregulaiity in the cartilaginous rings, which are 
no longer uniform hoops. The rudimentary right lung is exactly 
half an inch long, and, like the long left lung, extends for a short 
way in front of the entmnce of the trachea. The left lung 
reaches down the body as far as the end of the liver. Of the 
lung of Amphisboina (presumably the species fidiginosa) Dr. Wie- 
dersheim writes in the same work (refeired to in footnote) : 
‘‘ Die Lunge, deren interessantes Verhalten zur Trachea ich 
fi'iiher schon erwahnt habe, ist insofern hoher entwickelt als 
diejenige dor Lacertilier, als es kein einheitliches centrales Lumen 
inehr besitzt, sondern von einem feinen Balkchennetz durch- 
rtocliten ist.” The lung, in fact, of that species would appear to 
resemble that of higher Reptiles, such as the Crocodilia. In 
Amj)hishaina hrasiliana there is nothing of the kind to be seen. 
The lung is a simple Siic as in Lizards genemlly. It has not, 
indeed, even traces of a more complex structure, such as are to 
he found in maiiy Jjac(»rtilia. The walls show the usual honey- 
comb ajipeartinoe, and they are fairly thick, 'which would seem to 
allow of a consideiTible inflation of the lung. These important 
diffcrtmces between two species placed in the same genus would 
se(mi to suggest that the genera of Amphisbainidae need revision. 
They lire remarkably analogous, as I have observed, to the difter- 
ences which distinguish the Ifainadiyml 8nake from the Oolmi ; 
and these two are by many authorities confounded in one 
genus 


December 12, 1905, 

Howard Sacxders, Esq., Vice-President, in the (Jhair. 

The 8e(a*etary read the following re{)ort on the additions that 
had been made to the iSociety’s Menagerie in November 1905 : — 
The number of registered additions to the Society’s Menagerie 
during the month of November was 147, of which 64 were by 
])resentation, 24 by birth, 9 by puixjhase, 55 were received on 
4leposit and 15 in exchange. The number of departui'es during 
the siiuie period, by death and removals, was 166. 

Amongst the additions attention may be called to : - 
An Abyssinian Guereza {Cohhm abyasinicus matschiei) and a 
White-tailed Mongoose {Herpestes alhicauda) from the Upper 
Nile, presented by Mr. J. J. Harrison, on Nov. 3rd, 

A Water-Chevrotain (Dorcatherium aquaticum) from Liberia, 

* See Beddarcl, On the Trachea <tc. of the Hamadryad,*’ P. Z. S. 1903, vol. ii. 
1). 319. 

33 * 
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preseuted by Sir Harry JoliustoH, G.C.M.G., K.C.B., on Now 
25th. 

A Gapybara {Ihjdrochoariis capyhara), a Violet-eared Humming- 
biiil {Petasophora iolata\ two Purple Sugar-biitls (CoBreha cmrulea\ 
two Spotted Emeiald Tanagers (Calliste gtittata)^ and a Red-bille(l 
Toucan {lihamphastos eryth'orhytichus), from Cartois, Venezuela, 
presented by Capt. Albert Pam, F.Z.S., on Nov. 25th. 


The Secrettiry exhibited a coloured print, published by 
11. Ackermann in July 1812, of Polito’s Iloyal Menagerie at 
Exeter ’Change, London. Mr. Polito died in 1814, and the 
Menagerie was taken over hj' his chief assistant Mr. Cross, a 
relative of the well-known Liverpool naturalist. The Exeter 
’Change Menagerie became famous in 1827, because of the death 
of an Elephant which became infuriated and had to be killed. 
The Secretary was indebted to Mr. Howard Saunders, V.P.Z.S., 
for Ciilling his attention to a long account of this occuri’ence 
published in Hone’s ‘ Every- Day Book ’ for 1827. 


Mr. A. H. Cocks, F.Z.S., exhibitetl twelve enlarged photogniphs 
of Whales taken by him at the Finwhaling Factories in East 
Finraarken in 1883 -89. The species represented were Megaptera 
longimana^ Bala^noptera sihhaklii, 7>^ 7n'H8cidnfi, and P, borealis. 

Mr. Geo. P. Mudge F.Z.S., exhibited an abnormal Dogfish 
{iScyllinni ccmlcida) in wdiich the pT’oxiinal limb of the siphonal 
stomach was evei-tcd into the ])harynx, wluu-e it took the fonn of 
a, flattened spathuhite-shaped sac. Within the sac (wdiich was 
lined wdth cudomic epithelium) there were contained the distal 
loop of the stomach, the spleen and pancreas. That it was a 
permanent condition, formed in the course of development, lu^ 
believed to be shown by the great length of tho lieno -gastric 
artery and by the presence of a peculiar triangular-shaped inva- 
giiiated sac, supplied by this artery, and infolded from the dorsal 
surface of the everted loop of the stomach at its anterior end. 


Mr. Mudge also exhibited an Earthworm (Allolohophora sp. ?) 
with a bifid 23osterior extremity. Tt was found at Bradfield, 
Manningtree, in Essex, and was sent to Mr. Cole, the honorary 
curator of the Essex Field-Club Museum, who was kind enough 
to lend it to Mi*. Mudge for description. The worm was normal 
to alxuit the 56th segment, or to rather more than one-half its 
length, w'hen it div ided into two nearly symmetrical bmiiches ; 
the right branch at its origin was just a trifle larger than the 
left, but otherwise the two were equal. 

A distinct anal aperture w*as present at the posterior extremity 
of each liranch, and indicated that the intestine was bmnched in 
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a corresponding way. l"he tloiml (supra-intestinal) blood-vessel 
could be distinctly seen through the body- wall, and it branched in 
the same fashion as the body. Each branch bore its own four 
rows of setie. 


Mr. H. B. Fantham, B.Sc., F.Z.B., exhibited and made the 
following remarks upon microscopic pre{)ai*ations of a new 
Htemosporidian parasite belonging to the genus PiroplcLsvia, from 
the blocKl of the white rat : — The parasite is endoglobular and the 
tropliozoites are ovoid (0*5 to 1*5^ in diameter) or pear-sliaped 
(2 to long and 1 to 1*5 p broad), and usually uninucleate. 
A single pe^r- shaped trophozoittj often occurs alone in a blood- 
corpuscle of the host. Home ammboid forms were seen in tlie 
spleeii. Hchizogony takes place inside the red blood-corpuscles by 
simple fission. J )ouble infection of a blood-corpuscle may occur, 
while free ovoid forms of the parasite have also been seen. 
For this new species of Piroplashia in the white rat, the name 
Piroplasnta nmris is propose<l. The jmrasites are not numerous 
in the peripheral circulation of the host, but occur in greater 
numbers in the spleen, liver, ami bone-marrow. 

Home of the pathological eftects (piroplasmosis) in the white 
lut, due to this parasite, were anamia, biliary fever, alopecia, 
emachition, ulcers on the etirs and tail, enlarged spleen, &c., and 
proved fatal. 

The genus Piroplasma is of gi*eat interest, as species of it 
give rise in various mammals to serious diseases, usually of the 
nature of biliary fever. P. higeininum is the pathogenic agent 
of Texas Fever (Redwater) in cattle; P. ccinU of malignant 
jaiindice in dogs ; P. eqiii of biliary fever in Imrses ; and P. oxna 
of similar diseases in sheep, Piroplasmosis may also occur in the 
human subject, e. g. P, hominis is found in the blood of peraons 
suffering from Spotted or Tick Fever in the Rocky Mountains ; 
while the Leishman-Donovan bodies found in cases of “ Kala- 
azar*’ and Delhi boil in India are referred by Laveran and 
Mesnil to this genus, as P^donovani, A Pirojilastim has also been 
stated to have been found in the blood of certain lizards in India, 
though (lehiils have not yet been published. Tlie symptoms in 
the white rat seem to exhibit a combination of those enumerated 
in other mammalifui hosts. 

Piroplasmosis is usually disseminated by ticks ; but no ticks 
have yet been found on infected white mta. Perhaps the inter- 
mediate host in this case is a louse or a flea. No flagellates were 
found in citrate cultures of the blood of infected white rats, 
though Capt. Rogers, I.M.H., has obtained flagellates from cultures 
of P, donovani. 


Mr. Oldfield Thomas, F.R.H., F.Z.H., exhibited the tail-vertebne 
of a Dormouse of the genus Mliomys recently received by the 
British Museum from Central Asia,* and stated that it appearie 
to i-epresent a case of I’egenenxtion similar to what occurred in 
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tile tails of Lizai ds. Any form of regeneration of osseous iwats 
had been hitliei-to quite unknown among Mammals 

The external tail of this Dormouse was about 5 cm. in length, 
and wjis thickened, fat, and club-shaped terminally, where its 
hairs, 9 or 10 mm. long on its basal portion, lengthened to 25 
28 mm. Tt formed therefore a sort of bushy club, quite different 
to the sim))le distichous tail of a normal specimen. A similar 
tail had been described in a Liberian Dormouse {Clmiglis crassi- 
ccKf flatus Jent.t), but the bones had not been examined. 

On extracting the bones of the tail, they proved to be of an 
appearan(;e so closely similar to that found in cases of regeneration 
in Lizards, that Mr. Thomas had no dou})t whatever that they 
were of the same nature, and search for further i^xjimjdes fully 
confirmed this opinion. 

For, fh'stly, among the collections of the British Museum then^ 
was found an example of a small (haphiurns from h^ernando Po 
with a similar club-shaped, hushy biil, always hithei4;0 looked 
u]>on as acci den billy broken, and this on btaiig opened jirovcHl also 
to contain a long regenei'ated terminal ‘‘style,” as shown in fig. 7 1 . 

But this specimen, like that from Central Asia, was open to the 
objection that being a single individual from an out of the w’a\ 
locality, it might conceivably represent a normal specific variation, 
and not a CAse of regeneration. 

Happily, how’ever, fuithei* search had resulted in the discoveiy 
of four sjiecimens of a species of Graph iur us from the Camei’oons, 
sent by Mr. C. L. Bates, one of wdiich had a club-sha})ed tail, 
wdth a stvliforni bony appendix, wdiile the other three had normal 
Dormouse tails. This series thus put beyond cavil the infertaice 
alr(*ady arrived at as to the abnormal charact(*r of the s])ecimen 
exhibited. 

Text-fig. 70 show’s the tail-vertebrje and regenerated appendix 
of the Central -Asian Eliomys, now exhibited. The caudal column 
consisted of 11 normal vertebijc, wdiile the proximal end of tlu* 
12th was also normal. But distally this vertebra thinned out 
into a long slender style, its total length being 15 mm. and its 
diameter (after the basal 2 mm.) rather less than 1 mm. At its 
tip there w’as a constriction succeeded by a small thickened knob. 
The preceding vertebra measured 6*2 X 1*8. 

Text-fig. 71 shows the bul of the Fernando Po Graphiurus, 
Here, owdng to the original breaking having occurred neai-er the 
body, there appeared to be oidy about six noinial veHebne pie- 
ceding the elongated terminal one. This latter was 11 mm. iji 
length, and instead of the knob at the end it had a slightly 
crooked point. The drawing would show’ the position of the point 
relative to the general body of the biil. 

On breaking the terminal spike across, its section proved to bi^ 


* “In the Mammals neither the legs nor the tail nor the jaws regenerate, although 
seveml of the internal organs .... have extensive powers of regeneration.” — Morgan, 
T. H., ‘ Regeneration,’ p. 97 (1903). 
t Notes Lp 5 <1. Mu'*, x, p. 41 (1887). 
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similar to that in Lizards, there l)eing a central tube filled witli 
soft or cai*tilaginouK matter, and surrounded by a cylindrical bony 
envelojie, of similar appearance and texture to the true caudal 
veHebrte. A proper microscopic examination and report would, 
it was hoped, be made by T)i*. Ridewood. 

In the third specimen from the French Congo the tail had 
been broken at about a third of its length, and the regenerated 
terminal vertebra, with its spike, measured 15 mm. in length. 

Text-fig. 70. Text-fig. 71. 



70. — 'rail-\crtebne and regenerated appendix of a species of 
Central Asian Eliomys, 

Te\t-fig. 71. — Tail of a species of Graphiuruft from Penmndo Po shovvin}* 
regenerated appendix. 

It seemed clear from these specimens, fi*om the type of Claviglifi 
crassicaiulatus, as described by Dr. Jentink, and from the ap- 
pearance presented by certiiii othei’ skins of Graphiurus in the 
Museum Collection, that in the not uncommon event of losing 
pait of theii* tail. Dormice —perhaps of all species — were able to 
supply the place of the lost j)art by swelling up what remained 
into a club-shaped organ, clothed externally with abnormally 
long hairs, and supported internally by an elongated rod of bone 
growing out of the vertebra in which the birnk had occurretl. 

8uch a regeneration would be of essential value to the animal, 
for, in climbing, the tail was used as a balancer, and, if broken off 
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short, its balancing functions might be restored by the inci*ease 
in its thickness and length. 


Dr. W. (t. Ridewood, F.Z.B., exhibited microscopic sections of 
the skeletal tube found in the restored tail of one of the Dormice 
{Graphiurm) exhibited by Mr. Thomas. He showed tliat the 
wall was made up of close-set lamellie, producing in a tmnsvei’se 
section a fine concentric striation. Laciinee with numerous 
bmnching canaliculi were disposed regularly in relation with the 
concentric striations, and the geneiul effect was that presented by 
a tranavei’se section of the humerus or femur of a Frog. Internally 
to the bony layers and contiguous with the central jelly was a 
moderately thick layer, which was clear, homogeneous, and 
highly refractive. 

Dr. Ridewood also exhibited, by way of contrast, slides of the 
skeleton of the restored tail of an Iguana Lizard, the skeletal 
tube in this case being composed of calcified fibro-cartilago and 
not of bone. 


The following papers wei’e read : — 

1. On the Habits and Reactions of Crabs bearing Actinians 
ill their Claws. By J. E. Dubrdex, Pb.D., A.R.C.Sc. 
(Lond.), Professor of Zoology, Rhodes Univ(‘rsity (Col- 
lege, Grahainsfcown, Cape Colony *. 

[Received November 29, 1905.] 

(Text-figures 72-76.) 

Prof, K. Mbbius, in 1880 (‘Beitrage zur Meeresfaiina der Insel 
Mauritius uiid der Seychelles ’), descrilwid the crab Melia teBseUata 
(Latr.) as having the remarkable habit of holding a living fictinian 
in each clawf. The polyps are earned about in fiont of the 
crab, held in a kind of defensive attitude, and it is assumed that 
the actinians, by means of their stinging-threads, may be of 
service to the crab as aggressive and protective agents and assist 
it in securing its food ; while, on the other hainl, the movements 
of the crab may serve the actinians by bringing them into the 
neighbourhood of more prey. 

The fact of one animal making direct use of an altogether 
different type of animal whereby to obtain its food, employing it 
as if it were a weapon or implement, would appear to be unique 
among the lower animals, and involves questions as to the mutual 
relationships of the two, the reactions of one towards the other, 

* Communicated by Prof. Hickson, P.R.S., F.Z.S. 

t The account is given in a footnote (p. 174) to Dr. F. Richter’s Report of the 
Crustacea of the Mauritius and the Seychelles Islands, the crab with an aotiniaii in 
each claw being depicted on plate xvi. fig, 19. 
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the manner in which the combination is brought about, and the 
peculiarities which eaeh may exhibit in correlation with the 
commensal habit. 

The notebyMobius is as follows:— I have collected about 
60 male and female examples of Melia teasellaia^ all holding in 
each claw an Aotmia prehema [text-fig. 72]. The hooks on the 
inner border of claws are bent in a peculiar manner, so as to 
hold fast the actinian. I have never been able to withdraw the 
actinian from the crab without injury. If the pieces of the ac- 
tinian which had been thus withdrawn were allowed to remain in 
the vessel along with the Melia tesaeUataj the latter again seized 
them in a short time. If the actinians were cut into pieces they 
were again found in a few hours in the claws of the crabs. 


Text-fig. 72. 



Melia tessellata from Mnuritiun, holding an actinian in each claw (Richter). 


It is very evhlent that the actinians by means of the threads 
of their stinging-cells are able to assist the crab in securing its 
prey, for which the actinian has the advantage of being carried 
from one place to another, and by this means is brought into 
touch with more animals which serve them as food. We have 
here a very interesting case of commensalism.” 

Nothing further seems to have been contributed to this 
peculiar relationship between crab and actinian until Mr. J. 
Stanley Gardiner’s expedition to the Maidive Islands. In the 
account of the marine cru^ceans of this expedition, Mr. L. A. 
Borradaile (‘ The Fauna and Geography of the Maidive and Lacca- 
dive Archipelagoes,’ vol. i. pt. 3, p. 250) writes of Melia teeaeUata 
(text-fig. 73, p, 496) as follows : — “ The crab, which lives, like 
Trapezia^ among the living branches of coral stocks, holding on by 
its long slender legs, has for some time been known to be in the 
habit of carrying in each chela a small sea-anemone. The object 
of this habit is not known, but it is certainly a voluntary act on 



PHOF, E. DTJBRDEN ON OBABS 




the part of the crab, for the actinian is not attached, but^held 
between the fingers of the MeUa, and, if it be taken away, will 
be again seized. Usually there is an anemone in each hand, but 
sometimes one or both hands are empty. The actinians, which 

Text-fig. 73. 






a, Melia teaseJlata from the Maldive and Laamivo Archi|x?lagoeFi, iMiarinj;: in each 
claw a sea-arfemone ; the crab in represented holding on to a livings coral stock. 
6. The “ hand ” holding an anemone. Both enlarged. (After Borradaile.) ^ 


are grasped firmly round the middle below the tentacles, may be 
useful, by means of their stinging-cells, either for defence or to 
* fish ^ for food with, or perhaps for both purposes. The chelipeds 
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are slender and feeble ~ ill-suited for defence, but at the same 
time mobile and well adapted to wield the anemones they carry ; 
and, if the crab be threatened, it will stretch out its arms towards 
the aggressor, as though it would ward him off with the dis- 
agreeable obstacles it thus presents to his attack. Certainly the 
fingers cannot be used to take food unless the anemone be first 
dropj)ed ; but, on the other hand, the tentacles of the latter are 
directed outwards, away from tlie mouth of the crab. The third 
maxillipeds are mobile, with the proximal joints rather slender 
and the last three stout, and are fnnged with long hairs. 
Possibly they are used to catch small organisms for food in much 
the same way as those of the China. Crabs (Porcellanidae), which 
pai*t with their chelipeds so readily when they are attacked, 
since they do not use them for taking food. 

“ In any case we seem to have here an interesting example of 
the use of an implement by an animal which, how’ever intelligent, 
has at least a very difierently organised nervous system from the 
Yertehrata. It should be noted that the ease is different from 
that of a Bpi(ler-(Tab, which sticks pieces of seaweed on its l>ack 
and enjoys passively the concealment gotten thereby. Foi* the 
Melia carries the anemone in its cheliped - the chief grasping- 
organ of the animal, corresponding to the hand of a primate or 
the trunk of a.n elephant — and, whatever its use, it cannot be 
a means of passive concealment, to which its size is wholly 
inadequate.” 

These two accounts leave much to be desired ere we can be said 
to have a complete acquaintance with the living relationships 
between Melia and its associated actinians, and their ]>eculiarities 
of habits and reactions. 

A short time ago Miss M. J. Rathburn, of the United States 
National Museum, forwarded me for identification the actinians 
held in the claws of a specimen of Melia, The crab had been col- 
lected at Hilo Bay, Hawaiian Islands, by Prof. Henshaw, and the 
actinian ju’oved to belong to a species of Bunodeopsis^ a genus well 
known as occurring in the Mediterranean and the West Indies, 
During a recent visit by the author to the Hawaiian Islands, 
under the auspices of the Carnegie Institution, for the piii*pose of 
studying the living corals, an effort was also made to procure 
other specimens of Melia and its commensal actinians. On the 
second day^^ collecting over the reef-flats at Waikiki Beach, near 
Honolulu, a single crab caiTying actinians (text- fig. 74, p. 498) 
was obtained, and another a few days later. During all the sub- 
sequent collecting, extending over three months, at various points 
of the islands, no other Melias were seen, so that evidently the 
species is not so common in Hawaiian waters as in the regions 
visited by Mbbius and Boriudaile. 

Both specimens of Melia were found on the dead under surface 
of coral blocks, not wandering among the branches of the living 
coral as in Borradaile's experience. Further, Prof. Henshaw, 
who has on rare occasions collected the ciub at Hilo Bay, also 
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found them on the under surface of blocks of coral. When 
kept in the labomtoiy they would sometimes come from under 
the corals and wander over the living polyps. 

The following observations were made upon the two specimens 
of Mdia^ and a few notes are added upon an example of Fdy- 
another crab obtained which likewise bears actinians in 
its claws. 

The fiist Mdki collected carried a Bnnodeopsis in each claw. 
One of the actinians was fully gi’own, while the other was a mere 
fragment having two or three large tentacles and several im- 
perfect members. The polyps were held across the column, the 
tentacular disc directed upwards and the aboral disc downwards ; 
so that when at i*est the cmb presented the appearance depicted 
in fig. 74, where, however, the tentacles have been increased to 
their usual number. Usually the cmb travelled with its claws 
extended a little forwards, sometimes waving them and the 
actinians from side to side. 


Text-fig. 74. 



Mdia tegsellata from the Hawaiian lalaiids, bearing an expandod actiiiiaii in eacli 
claw. When food i« placed on the disc of the actinians, the first ambulatory 
limbs of the crab reach over and abstract it and pass it to the crab’s mouth. 

The actinians weie grasped mther loosely, the claws of the ci*ab 
being about halfway open, and with a little care it was possible to 
free them, though sometimes the minute spines on the inner side of 
the claws (text-fig. 75, p. 500) would penetrate and tear the poly{)al 
wall as described by Mobius. Tlie claws seemed veiy feeble and 
<hiring the operation remained open, making none of the attempts 
to close and gi*asp objects, such as one usually experiences when 
experimenting with crabs. The imperfect jwlyp was tom during 
its I’emoval, a minute fragment being left on the chela; but the 
larger piece quickly recovered from its injuries and expanded its 
tentacles to their full degi’ee. 

The second Melia held two small sagartiids, these actinians 
being of an altogether different type from the Bunodeopsis, 
Both polyps were of about the same size, and were likewise held 
across the middle of the column in a partly expanded condition. 
The fact that the two specimens of Melia held different forms of 
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actinians at once makes it certain that the commensalism is not 
restricted to a single species of actinian, as might have been 
supposed ; moreover, the experiments given below prove that the 
individual crab will seize whichever of the two forms is presented 
to it. It may be, however, tliat the commensalism is limited 
to these two forms of actinians, Bunodeopsis and Sagartm, 
The figure of the actinian which Borradaile gives, I’eproduced on 
p. 496 (text-fig. 73), closely recalls the sagartiids found on the 
Hawaiian crabs, though he writes me that it is to be regarded 
as only a conventional representation. Bichter’s figure (p. 495, 
text- fig. 72) is clearly intended for a Bwaodeopsis^ and there is 
no reason to suppose that the form is different from the Hawaiian 
species. 

Experiments were first conducted to determine the responses 
of Melia toward diflferent actinians. The first crab was deprived 
of both its bunodeopsids and then placed in a dish in which were 
the two sagartiids removed from the claws of the second crab, the 
fxilyps lying free upon the bottom of the dish, not fixed by their 
base. The ci’a.b walked about for some time, showing no response 
whatever which w’ould indicate that it was aware of the presence 
of the actinians ; many a time it would puss in close proximity to 
them without any recognition signs. Happening in its wan- 
<lerings to touch one of the sagartiids, it stopped immedia.tely, 
moved its claws around as if examining the polyp, and then 
grasped it at an oblique angle and carried it away. After the 
ciab had moved about for some time longer, with one claw" 
occupied and the other vacant, the second sjigartiid was inten- 
tionally placed so as to touch the unoccupietl chela, when it was 
likewise examined, seized upon, and canded oflT. 

Thus the crab wdiich originally held two bunodeopsids had now* 
provided itself with two sagartiids ; hence the species of actinian 
as regar4ls Bunodeopais and Sagartia are interchangeable. 

One of the .sagartiids was now released and placed in the dish 
along wdth its original crab having both chelipeds vawmt, the 
bunodeopsid fmgment being also introduced. After a shoi*t time 
the Sagartm was seized, and later the small fragment of Bam- 
deopsis. The first Melia was also placed in a dish along with its 
own Baiwdeopsis and a Sagartia^ and after a time these were 
likewise appropriated. Thus each crab was again provided writh 
two actinians but of diflferent species, the one a bunodeopsid and 
the other a sagartiid. In all the experiments the crabs appeared 
to seize either one or the other species with equal readiness. 
Experiments as to the behaviour of the crabs towards other species 
of actinians were veiy desirable, but at the time no other forms 
were available. 

The crabs exercised what must unquestionably be considered 
an intelligent selection, as far as regards the desirability or other- 
wise of an actinian already held by them. A Melia carrying a 
small fragment of a Bunodsopsia in one claw and a perfect 
Sagartia in the other was placed in a dish containing the full- 
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grown Buiiodeopsis fixed by its base. While walking about, the 
crab accidentally came into contact with the large Bunodeopais 
and stopped as if to examine it ; then by means of one of its first 
ambulatory limbs it began working around the base of the polyp, 
and after a few minutes detached it. At the same time it moved 
the claw holding the fragment of B^tnodeopsis towards its mouth 
as if to ingest the polyp, but the fragment was merely libei-ated 
and left free in the dish, and the empty claw then seized upon the 
larger Bunodeopsis which it had previously dislodged from its 
snbstiatum. The Melia had now a perfect bunodeopsid and a 
sagartiid. At a later stage the large Bunodeopsis was removed 
and the previously discaitled fragment introduced into the dish, 
when aftei* a time the latter was appropriated. 

The fragment of Bunodeopsis and also a Bagartia were again 
placed in a dish conttiining a Melia with l)oth its claws unoccupied. 
These were taken up as soon as the crab came into contact with 
them, and a second perfect sagartiid was then placed in the dish. 
The ci*ab with both its claws occupied came into contact with the 
third actinian, remained near it for some time, and then pushed it 
away. On retuniing fifteen minutes later, however, it was found 
that the fragment of Bunodeopsis had disappeared, and its place was 
occupied by the sagartiid ; the Melia had detached the bunodeopsid 
fiugment and had taken up the sagartiid in its place. There 
appeared to be evidence that the cnib will tear a single actinian 
in two in order to provide each claw with a polyp. 


Method of Holding and Seizing the Agtinians. 

Usually the actinians were held so loosely within the chelipeds 
of the crab that the column was but slightly constricted. As men- 
tioned by Mobius, the joints of the chela? ai*e provided with very 

Text-fig. 75. 



Claw of Melia teaeellata showing the two rows of spines. Much cnlurged. 

minute spines, and these no doubt assist in maintaining the polyp 
in position (text-fig. 75). Occasionally the body of the polyp was 
iield in such a manner that the column was not altogether within 
the claws, and the wall would then be constricted and indented by 
the tips of the claws. Tn preseiwed specimens the polypal tissues 
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are sometimes thus deeply constricted and indented, and in one 
instance the body of the polyp was actually pierced by the two 
sharp points of the claws coming together. In such cases, it is 
conceivable that the crab when placed in preservative fluid had 
closed its chelae more firmly than usual. Under ordinary cir- 
(nimstances, the actinians do not seem to be in any way injured 
by the cmb. Indeed, the polyps show no signs of their peculiar 
position being even one of irritation ; shortly after seizure they 
expand to their full <legree and remained in this condition, the 
tentacles outstretched and overhanging. 

Numerous observations with the crabs deprived of the polyps 
lead one to suppose that the actinians are encountered only in a 
liaphazai’d manner, and also that the crab makes no response to 
their presence until it comes into actual contact with them. When 
the crabs with their claws unoccupied were placed in vessels along 
with free polyps, they would remain still or wander around in an 
apparently aimless manner, even coming close to the polyps 
without showing any signs of i*ecognition. When, however, the 
clielipeds happened to touch a polyp the crab would at once 
stop, move its chelie around the polyp for a few seconds, and then 
open the claws and seize hold of it in almost any position, not 
necessarily acress the column. 

In their natural condition, most actinians are firmly adherent 
by a broad base to some substratum from which they are with 
difficulty dislodged ; and d priori it is not manifest how the crabs 
are able to detach and carry away a polyp thus firmly fixed, 
Faurot*, who has studied the habits of various Hermit Crabs 
{Pagvrm) and their commensal actinians, Sagartia paramtica 
and Adamsia palliata^ finds that when a Hennit Crab attempts 
to remove a fixed actinian it seizes it with its maxillipeds and 
ambulatory limbs, and moves these about as if lesisting the 
escape of some prey. These movements being continued bring 
about the retraction of the polyp, and in the end the detachment 
of its pedal disc from the surface of the glass or stone. Buno- 
<leopsids and sagartiids have each adherent bases, and experiments 
were made to <ietermine the maimer in wdiich they are loosened 
by the crustacean. After removal from the chela? the sagartiids 
failed to fix themselves, but remained lying free on their sides ; 
the large Bunodeopais, on the other hand, readily fixed itself to 
the lK)ttom of the glass vessel, to such a degioe that it was not 
detached by a strong stream of water from a pipette. A Melia 
with empty claws was then introduced into the vessel. In time 
the crab came into touch with the fixed actinian and began, 
as usual, to pass its chela? around it, but without efiecting its 
dislodgment. Then the right member of the first pair of ambU' 
latory appendages was brought forwaixi, and its sharp end was 
applied brt ween the polypal base and the surface of the glass, exactly 
in the manner one would apply oiie*s finger in attempting to 

* Faui'ot, L.; Etudes sur rumtomie, Thistologie et le d^veloppement des 
Actinies,*’ Arch de Zool. Exp. et G^n. 3 ser. vo]. Hi. p. 152. 
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carefully separate an actinian from its attachment (text-fig. 76). 
The crab moved round the actinian, inserting the tip of its limb 
at intervals, until in the end the polyp was dislodged, when it was 
seized and borne away. 


Text-fig. 76. 



Melia teMellata dislodging a fixed actinian by means of its first 
ambulatory limb. 

The crab Melia has thus the remarkable power of being able to 
detach a sea-anemone fixed to a substratum, proceeding in abso- 
lutely the same way as would a collector in endeavouiing to secure 
the same kind of animal. Maiiifestly it is only by some such 
method that tlie actinian can be freed without injury, as the 
chelag, along with the other appendages, are almost useless as 
gi’asping-oi’gans. In other instances where crabs mask themselves 
by hydroid, sponge, or algal growths the fragments are simply 
torn away by the chelipeds, but the dislodgment of an ontiie 
actinian without injury and without the use of the claws is aii 
operation much more complex in character, whether we regard it 
as an instinctive or an intelligent act. 

When first grasped by the ciabs the sea-anemones were not 
necessarily held in the most favourable position, that is, across 
the middle of the column with the disc directed upwards ; at the 
beginning the chelae seized them in almost any fashion, so that 
the disc and tentacles were directed at an angle. In one instance, 
an actinian which had been thus grasped in an irregular manner 
was turned towards the maxiilipeds and there held in position 
by the first ambulatory limbs; the chela was then freed from 
the actinian, cleansed thoroughly, and finally seized the actinian so 
that it was held across the middle with the disc directed upwards. 
There seems some evidence also that the octinians themselves 
institute righting reactions, such as they carry out under moie 
natural conditions ; so that, although at first grasped in any 
position, they are ultimately held across the middle with the 


AicmirxiMi ik thbxe oi^aws. 503 

ml diac mi taalfutoi turned upwaxda^ this being the ustml rela« 
tionship when first captured. 

Whenever an actinian was removed from the claw of a crab, 
certain cleansing-operations on the part of the latter invariably 
took place. Ordinarily tlie claws have particles of d6bris adhering 
to the hairs with which they are provided, as well as to the general 
surface of the skeleton, the amount being undoubtedly increased 
by the presence of mucus from the actinian. On the chelipeds 
burning unoccupied they were turned towards the mouth, and 
the masticatory appendages, which are richly provided with bristles 
and spines, at once began a series of scraping or combing move- 
ments over them. So effective were these, that within a short 
time the claws were altogether cleansed of any adhering foreign 
particles and presented a much fresher appearance. 

Reactions. 

Under ordinary circumstances the crab when at rest holds its 
two chelipeds bent towards itself, and the actinians ai'e inclined 
upwards and outwards with the tentacles fully expanded, thus 
masking to a certain extent the anterior part of the crab. When 
walking the chelipeds are held more forwards, and the actinians 
are then present ( h 1 in what can l'>e best described as a threatening 
attitude. It would be impossible for any animal of moderate 
size to molest the crab in front without touchi ng the polyps. Some- 
times the claws are held downwards so that tne polyps touch the 
bottom of the vessel, and on being dragged over it the mucus with 
which the body is covered leads to the adherence of debris. 

If any part of the crab be touched in front, the reflexes are such 
that the chelipeds are at once extended in the direction whence the 
stimulus proceeds, the polyps being thereby raised and presented 
in a defensive attitude. Likewise when irritated from the side, 
both chel» are turned laterully, the polyps again being directed 
towards the region whence the stimulus comes. Similarly, if 
touched on the upper surface of the carapace or posterior part of 
the body, the actinians are turned upwards and backward : in 
fact, by varying the part stimulated, the chelipeds can be made 
to turn through about two-thirds of a circle in a vertical direction, 
and in addition they can perform complex lateml movements. In 
every case, it may be said that the responses of the emb are of 
such a nature that the claws bearing the actinians are turned 
towards the part iiTitated, thereby placing the polyps in a position 
most favourable for defence or offence. The reflexes are usually 
rapid and continue for some time, flrst in one direction and then 
in another, according to the region irritated. At the same time 
crab generally moves away from the stimulus, backwat*ds or 
forwards, though the claw reaction, the striking out, always Qccura 
as a preliminary measure ; retreat on molestation is by no means 
so readily temped to as in most crabs* 

It is of mneh impturtanoe to find that exactly the same responses 
Pboc. Zool. Soo.— 1906, Vol. II. Ko. XXXIV. 84 
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to stimuli take place in a MeUa deprived of its actinians as when 
they are present, but the empty chelipeds make no attempt what- 
ever to grasp the source of irritation as in ordinary cral^. The 
movable joint (dactylopodite) remains partly open, to about the 
same degree as when holding an actinian, and its use as an 
organ for direct protection or attack seems to have altogether 
disappeared. 

The responses of the chelipeds are manifestly so many instinctive 
reflexes on the part of the crab, directed towards the r^on whence 
the irritation comes, and are carried out independently erf the 
presence or absence of the actinians. When the latter are in 
position, the reactions may be assumed to be aggressive or pro- 
tective in their nature ; while when taking place in the absence 
of the polyps they are of no protective value, as the claws are 
useless for grasping or seizing. 

Compared with most crabs, it would seem that there is in Melia 
a marked increase in the power of directive response on the part 
of the chelipeds, accompanied by a loss of activity on the pai*t of 
the movable joint which ordinarily serves for aggressive purposes ; 
moreover, the chelipeds as a whole are greatly reduced in size. 

Feedino Eeactions. 

Under ordinary circumstances, the Melias were often seen trans- 
ferring towards their mouth the d6bris occurring on the bottom 
of vessels or other objects over which they passed. This they 
accomplished by means of the maxillipeds, with the assistance of 
the first, second, and even third pair of ambulatory limbs, the 
first ambulatory pair being the most active. The debris was 
seized by the maxillipeds, and the nutritive particles w^e ingested, 
and the non-nutritive rejected and wafted away posteriorly. The 
chelipeds, whether empty or holding actinians, took no part 
whatever in the feeding processes. Even fragments of meat given 
directly to the crab were treated in the same manner; their 
passage to the masticatory appendages was effected by the first 
ambmatory limbs, always without the assistance of the chelipeds. 

As the actinians were dragged about from place to place, debris 
readily adhered to them by means of the viscid slime with which 
they were covered, and very frequently the first ambulatory limbs 
were applied to the polypal walls, and the latter were thoroughly 
cleansed from any adhering particles. The operation was carried 
out much in the same way as that by which the crab cleansed its 
own limbs. During the piocess the actinians were brought close 
to the mouth, and the debris removed was easily transferred 
thereto by the appendages. Some of the particles were nutritive, 
and there is no question that the crab will frequently secure food 
material thus mechanically adhering to the walls of the polyp. 
No instance was observed where the crab applied its appendages 
to the general body-surface of the polyps except when foreign 
particles were adherent. During the cleansing treatment 
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actimans remained altogether passive without even retracting; 
sometimes the points of the majdllipeds would penetrate the 
delicate flesh of the polyps and be freed only after a struggle. 

By far the most unique and remarkable reactions were those 
observed when the actinians were supplied with food. When 
shreds of meat were placed on the disc of the polyp, the latter 
responded in the usual mannei’ of actinians by bending its ten- 
tacles towards the disc and partly closing over the food. If the 
pieces were too large to Ije wholly covered and readily ingested, 
the crab seemed to be soon aware of their presence, and would 
then bring forward the hook of one of the first ambulatory limbs 
and apply it to the oral disc from time to time until all the 
fragments of food were removed and transferred to its own 
mouth. Thus the freshly broken chela of a small Alphceus was 
placed upon the oral disc of the actinian so carefully as not to 
touch any part of the Melia, Immediately the polypal tentacles 
closed over it preparatory to ingestion, but before the process was 
accomplished the first ambulatory limb of the crab reached over 
among the tentacles and dragged away the fragments to its own 
mouth. 

If the fragment were sufficiently small as to rest wholly on the 
disc of the polyp, and the latter quickly opened its mouth to 
swallow it, the Melia might then exhibit no responses and the 
actinian appropriated the food. But in very few instances in a 
number of feeding experiments were the ingestion reactions of 
the actinian sufficiently rapid as to wholly indraw the food before 
the crab would extend an ambulatory limb and vigorously abstract 
it. In some instances the fragments were already partly swallowed 
by the polyp when the crab, receiving some stimulus, would extend 
an ambulatory limb to the polypal disc, and actually abstmct the 
food from the stomodaeum of the actinian and transfer it to its 
own mouth. 

The feeding experiments were sufficient to demonstrate beyond 
all question that Mdia actually takes away and appropriates to 
itself the food procured by the actinian. In the language applied 
to human actions, it can \)e truly said that the cmb robs the 
actinian of its food, though no one wbuld think of introducing 
ethical considerations into the act, even if consciousness could be 
established. 

What are the means by which the crab is made aware of the 
presence of food-material on the disc of the actinian, or, rather, 
wliat determines the very definite responses of the chelipeds 
towards the disc of the actinians ? It is certainly not a ta^ile 
reaction, for the responses took pl^e when the food-particles 
could' not possibly have come into contact with the crab or any 
of its tactile organs. It may have been that the movements of 
the polyp during ingestion produced some stimulus which was 
transmitted through the chelipeds, but ordinary stimulation 
the actinian by meohanioal means failed to call forth any responses 
on the part of the crab. It is most probable that the reaction is 

34 * 
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a result of stimulation by the meat juices emanatinpf from the 
food on the disc. Fragments of meat or meat extract diffused 
around the anterior part of the crab called forth vigorous move- 
ments of the mouth-appendages and first pjiir of walking-legs, 
though directed towards no veiy definite end ; but when the 
extract was applied towards one side or the other, there was a 
decided movement of the appendages in that direction. Similarly, 
juices emanating from the food on the })olypal disc may be 
assumed to serve as the stimuli by which the reflexes ai‘e brought 
about, the soin^ce of the stimulation and direction of response 
being determined from the direction in which the juices reach 
the crab. 

When non -nutritive particles, such as fragnumts of shell or 
grains of sand, were placed ujxni the polypal disc they produced 
no movements on the part of the actinian ; likewise there was no 
response from the crustacean. Also in other cases substances 
which called forth no responses on the part of the actinian failed 
to bring about I’eactions from the crab. A small spider fallen 
into the water, and thereby drowned, was giv(‘n the actinian. 
The tentacles closed over it momentarily, then withdrew, leaving 
the spider exposed on the disc. In this case the crab made no 
attempt to abstract the spider from the polyp, and after a time it 
was rejected by the latter. Fragments of bread and small pieces 
of papei‘ j)lace(l on the jiolypal disc calkul foith no response from 
the actinian nor any from the ciu-b. In fact, thi-oiighout the 
observations the actiniaus and emhs respond(‘d or itanained in- 
different to the same substances; in each c^ise ingestion reflex(^s 
took place only towaj*ds nutritive su])staJicos from which stimula- 
tive juices might he supposed to emanate, Avhile there wfis 
indifference or I'ejection towards what juigld be supposed t(j be 
non-nutritive subsbauces. Where the food su])plied was so small 
in bulk tliat the polyp ingested it without a)iy attempt at ab- 
straction on the pa,rt of the erah, we may assume that the nutiltive 
juices were so w^eak that they failed to reach the sensory organs 
of the crab, and thereby failed to stimulate it to activ ity. 

PoLYDEOTUS. 

While searching among the blocks of coral rook for further 
examples of Melia, a single s^jecimen of Polyclectus cupilifera 
(Latr.) was secure<l, also bearing an actinian in each claw. Both 
in its form and l>ehaviour the new crab i)resented a great contrast 
with Melia, The formej* is very hairy, sluggish, and irresponsive, 
while the latter is active and most readily responds to stimuli of 
all kinds. 

The actinians held by Polydectus were small specimens of a 
species of Phellia, which occurs in abundance on the under surface 
of rocks and stones all round the Hawaiian Islands. Externally 
the polyps are characterised by having a thick cuticle over the 
greater part of the column, a circular area at the apex (the 
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capitulum) alone being naked. In aquaria they are very inactive 
and do not readily expand. 

Polydectus was under observation for only two or three days, 
and during most of that time it remained quiescent, hidden under 
fragments of com!. It allowed itself to be pushed over the floor 
of the vessel, making only a feeble attempt to escape, and showed 
little or no activity with its clielipeds. If irritated, the chelae 
w^ere not directed ngainst the source of the stimulus as in the case 
of Melia. When the actinians were gently removed from the 
claws and after* a time again pi*eseiited, the ci*ab made no imme- 
diate attempt to seize tliem. On the whole Polydectm proved 
itself to be a most unsuitable crab for experimental studies. 

Interdependence of Crab and Actinian. 

Enquiry may now be made as to how far the crab and its 
actinia, ns are interdependent. Can the crabs maintain their 
existence deprived of the actinians, and can the latter exist 
separated from their captors? Although a careful search was 
made duj*ing three months’ collecting, no free independent 
examples of oitlier Sagartia or Bunocleopsis^ the actinians com- 
mensal with Melia, were met with, and neither Mbbius nor 
Borradaile speaks of fiudiirg such. There seems no r*eason, 
however, why the actinians should not be able to live separated 
from the crustaceans. Compared with closely allied species 
elsewhere, they jU'esent no modifications whatever which indicate 
a correlation with the commensal habit. 8o far jis tlie actinians 
are concerned, their pr esence in the claws of tlie cr ab seems of the 
most incidental character, and it can scarcely be doubted that 
ordinar’ily they are fixed isolated species, and may yet be found 
as such either in the TTuwaiiari Islands or elsewhere. As regar<ls 
Polydectus and its associate Phellia, tlu* latter certainly exists 
independently of ar)y commensalism, for nil round the Hawaiian 
Islands sjrecimens of the sea-anornone are very numerous, attached 
to the und(}r surface of stones arrd coiTil blocks. These places 
also constitute the habitat of the crab. In tlm case of the 
actinians iSagartia and Adamsia, commensal with hermit crabs, 
Faurot has shown exper’inienttilly that the })olyps do not live 
long when separated fr*oni their host; but tlie r-elationshi}) on 
the part of the actinian is here much closer than in the polyps 
simply held by ^fel^a and Polydectus. Bargartia palliata, i\\^ 
any rate, the commensalism is correlated with a permanent 
modification of form. 

The genus Bunodsopsis occurs also in the W^est Indian and 
Mediterranean seas, where it lives in shallow water loosely 
adherent to the leaves of the marine phanerogams Thalassia and 
Ruppia. In these regions, however, it is never found associated 
with crabs ; indeed, the genus Melia is absent from the Atlantic. 
A careful comparison of the external characters and internal 
anatomy of the Hawaiian and West Indian species of Buno- 
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deopsis shows no important differences, and they may have to be 
regard e<l as one and the same species. Hence the commensal 
habit niay be regarded as not essential to the life of Buno- 
deopsis, and the same can also be said of the Saqartia and 
Fhellia, 

Of all actinians, members of the genus Bmiodeopsis would 
appeiu* to bo the best adapted for the role of commensalism. 
They are active polyps with long tentacl(*s which are usually 
expanded to their full extent, and in the absence of a sphincter 
muscle the column is incapable of oveifolding the tentacles. The 
tentacles are provided with neinatocysts of several sizes, and very 
large stinging-cells occur in the spheroidal outgrowths on the 
column; and, lastly, the polyps are easily detached from any 
substratum to which they may be adherent. Were the com- 
mensalism of Melia rostiicted to Bunodeopsis, its suitability for 
such a relationship is so pronounced as to suggest inoi*e than a 
haphazard selection on the part of the crab. But when we 
consider that the same crab will also take up a Sagartia, it must 
be admitted that the wis<lom of its selection is not so manifest ; 
for this form retracts readily on slight irritation, does not 
re-expand so freely as Bunodeopsis, and is usually very firmly 
attached to its substratum. Phellia, so far as observations 
upon its activities in fujuaria go, seems even less desirable than 
Bagartia for the cmnobiotic habit. 

As regards the dependence of the crabs upon the actinians, the 
case sceiiis much clearer. Owing to the absence of the usual 
junctions of the claws, the commenstil habit would appear to bo 
necessary to the e\ister»ce of Melia. The claws, wdien deprived 
of the anemones, showed no power to grasp or seize other objects, 
not even when food >vas j>resented to them. The maxillipeds and 
ainbulatoiy limbs ti\ansferred to the moutli any nutritive objects 
oflered, but from their non -chelate character these appendages 
can be of little use in seizing or holding prey or warding off 
enemies. There is no question that the procuring of food by the 
crab itself would be very precarious were it not for the assistance 
of the actinians. Moreover, wherever met with, throughout its 
wide distribution, the crab is found to bear act-inians. According 
to the observations of Mobius, all the specimens of J/eZ/a collected 
by him possessed polyps, though in J3on’adaile’s experience they 
were sometimes absent from both claws, or from only one. It is 
to be expected that the crabs will occasionally lose their polyps, 
especially during eedysis, and conceivably they may wander about 
for a time without meeting wdth others. 

If we attempt to estimate the advantages of the commensalism 
to the two organisms concerned, it must be admitted that the 
result seems to be entirely one-sided, and in favour of the crus- 
tacean. The experiments show that the reflexes of the crab are 
of such a nature as to result in the removal of any food or prey 
which the actinian may secure. The tentacles of the polyp move 
about freely and seize and retain organisms coming within their 
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reach, passing them towards the middle of the disc, from which, 
however, they are abstracted by the ambulatory limbs of the crab. 
Enemies to the ciab, too large to be held by the tentacles of the 
polyps, may nevertheless be warned off by the stinging-cells of 
the anemone emitted on irritation. A careful consideration of 
all the circumstances justifies the view that the cmb wDl secure 
much of its food thiough the activity of the anemones, and, 
further, that the latter will exercise a protective influence upon 
the crab against larger enemi(\s. The advantages to the actinian 
appear largely negative. As Mobius suggests, the movements of 
the crab will serve to bring the actinian into the neighbourhood 
of more prey, but its chances of ultimately appropriating to 
itself much of this seem veiy smalL The feeding experiments 
demonstrated very cleai ly that it is only rarely that the actinians 
succeed in ingesting their food ere it is withdrawn by the crab. 
In the c^e of the actinians Sagcirtia and Adamsia^ commensal 
with hermit crabs, it is usually considered that the polyps secure 
fragments of the food torn up by the masticatory appendages and 
slipping away, but it is not likely that this occurs with Melia, 
Independently of the actinians, the crab can only obtain such 
food as may be lying upon the sea-floor and incidentally come 
upon the maxillipeds and the ambulatory limbs. 

The ac(j[uiaition of such a peculiar commensal habit on the part 
of two wholly distinct types of crabs, Melia and Polydectus, cor- 
related, in the case of the former at least, with a diminutive size 
and [)aitial loss of activity on the part of the chelipeds, does not 
admit of ready explanation. Among the activities of other 
Crustacea thei e appear to be no examples which help us to 
understand how such behaviour and structural peculiarities have 
become established — no simpler or intermediate stages which 
suggest the lines along which the evolution has taken place. 
In the well* known instances of masking-crabs {Stenorhynchiis^ 
Droniia) we have the tearing away of suitable objects, such as 
zoophytes, alga?, and sponges, which are then affixed to the shell ; 
but the instinctive processes involved therein are less complex 
than in the cases under consideration. In the latter the ordinary 
aggressive and tearing functions of the chelipeds are replaced by 
those of merely holding a living example of another group of 
organisms. Even the seizure by a crab of an anemone and the 
affixation of it upon a gastropod shell, as in the well-known 
hermit crabs P agar us, and the actinians Sagartia parasitica and 
Adamsia palliata, involves much less of a departure from the 
usual activities of Crustacea. 

As in so many morphological and physiological phenomena in 
nature where intermediate stages are not forthcoming, it is 
difficult to see how such an instinct could have Iwjen acquired 
or evolved by slow degrees. For instance, while holding the 
actinians the crab could not at the same time employ its claws 
for the usual purpose of seizing and conveying food to its mouth. 
One is constrained to think of mutation as a possible explanation 
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of coimnensulisiij of such a nature, to conceive that a similar 
instinct lias appoareO suddenly in the case of two distinct species 
of crab, and its possession proved favourable to the survival of 
the individuals. Such an explanation may suffice until it can be 
put to experimental tc'st, or until extended obsei'vations on the 
activities and stiuicturo of animals render the theory of mutation 
as plausible in the animal kingdom as from De Vries’s work it is 
among plants. 


Summary. 

1. The commensalism between the crab Melia iessellata and 
acl-inian pol^^ps is not restricted to a single sjiecies of actinians. 
Of two crabs capturiHl, one cari ied a. Biiiuxleojisis in each claw 
and tlie other a Sagartia. 

2. As regards the same crab the tw^o actinian species are 
interchangcabh', and the crabs wdll dislodge a small polyp) of 
one spiecies to take uji a larger polypi of another (intelligent 
selection). 

3. Apiparently the crab is not aware of the ])resence of 
an actinian until it comes into tactile connection w’ith it. 
Dislodgnient of a lixed actinian is brought about by the inser- 
tion of the first ambulatory limb between the polypial base and 
the substratum. 

4. The crab travels wdth the actinians expand«‘d and directed 
forwjyds, sonutimes w’a\i ng them from side to side. When 
irritated it responds by moving ils chelipieds tow'ai’ds the source 
of irritation, thereby placing the actinians in wdiat may be con- 
sidered as the most favouj-able aggressive or defensive attitudes. 
The crab reacts in the same manner, whether carrying the 
actinians or depiived of them. 

5. Food given the jiolypis is abstracted by the crab by moans 
of its first piair of w^alking- limbs, the stimulus to aetivity being 
derivt^d from the difiiision of the meat juices. 

0. In (‘-orrelation with the commensal habits the crabs have no 
direct use of the chelipeds as aggre.ssive or defensive organs, or 
foi- grasping objects other than the actinians, and the functions 
of the first ambulatory ajipiendages are piartly modified. 

7. ’Phe commensal actinians piresent no structural or physio- 
logi(*al modification compiared Avith closely allied free species 
elsewhere. 

8. The c(enobiotic habit seems to be necessary for the €»xistence 
of Melia, t hough not foi- that of the actinians. 

1). A second sp^ecies of ciab, Polydectus cujrilifera, also bears 
a-n actinian, PWfe, in its chelip)eds; spjociinens of the actinian 
ar(* also found adherent to stones and choral rock in the natural 
habitat of the crabs. Thus in all probability a similar commensal 
habit has been acepuired indepiendently by two wholly distinct 
forms of crabs. 

10. The advantages of the commensalism to the crab are (1) that 
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it secures most of its food from the activity of the anemones in 
capturing small organisms, these being afterwards abstracted by 
the crab; (2) a possible protective influence against enemies 
by the ejection of stinging- cysts as a result of tlie invitation of 
the polypal tentacles. The only jjossible advantfigo to the 
anemone would seem to be that of being can*ied about by the 
crab, whereby it may be brought into contact with more prey, 
against which is the disadvantage of having mucli of its food 
abstracted by the crab. 


2. Notes on a (Jolleefion of Snakes from Jaj)an and the Loo 
Choo Islands. By ( ^a]»hiin F. Wall, Indian 

Medical Service. 


[Heccivrd August 28, 1905.] 


] am indebtetl to Mr. Alan Ovvston, of Yt)kohama, for the 
opportunit} of examining a largt* jumilu'r of Snakes collected by 
him in Japan and the Loo (Jboo Islands. Of a total of bUS 
specimens, 401 are Land Snaktvs ; a-nd tbe special interest of the 
collectkui lies in tlu* <'\tonsive and representative area in which 
tbe specimens havt^ becai captured, for besides a large number 
obtained from Japan itself ami many from all the impoitant 
islands of tbe Loo ( 11 loo (I rouj), examples have been obtained from 
the two islands, 'J'anega and Yaku. intei])o.sed between Japan and 
tbe Northern Loo Choos. They are distributed as follows : — 


f Yezo. 


1. 

A ucislrodo}} hlomhoffii. 

(1) 


Hondo. 


J. 

7 'rop id oitot as ri Imkar i. 

(14) 'j 

2 

,, ligrifitts. 

(53) 

J. 

l)i 7wdon, japon icv,s. 

(1) 

4. 

i 'ol nhei' con sp ic i Hat us . 

(18) !- 

5. 

,, climacophoru^. 

(11) 1 

6 . 

„ qjuidt'irirgatus. 

(30) 

7. 

A iicifstrodon hlowkoffii. 

(38) J 


'J' AX EGA Island. 


1, 

T^'O'pidonoius tigrin us. 

(I) ) 

2. 

( Joluher conspivillatns. 

(1) \ 

J. 

A nci st7'odo n hlmn hoffi i. 

(1) 1 


Yaku Island. 


1. 

Tropidoiioi'us tigrinus. 

(2) 1 

2. 

Coluber q uad?d virgaiu^s. 

(2) . 

3. 

A7iristrodon blomhoffid. 

(1) f 

4. 

Lcwhssis okinavensis* 

(1). 
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0 

1 

t 

il 


Amami. 


o 

s 


Land Hiiakes 
Sea Snakes . , 


1. Tropidonotus pryeri. 

(3) 1 

2. Dinodon semicar hmtm. 

(3) 

3. Ahlahes semicarinatus. 

(3) I 

A , Hemihiingarits japonicus. 

(4) r 

5. Lachesis okinavensis. 

(3) 

6. „ flavoviridis. 

(21) J 

Okinawa. 


1 . Tropidonotus pryeri. 

(54)'! 

2. Dinodon semicarinatus. 

(19) 

3. Ahlahes semicarinatas. 

(131) 1 

4. Uemih angarus japon icus. 

(6) f 

5. Lachesis okinavensis. 

(4) 

6 . „ flavoinridis. 

(20) J 

Miyako. 


1. Dinodon rufozonaius. 


2. Lachesis mucrosquamatus. 

(3) 1 

ISHIOAKI. 


1. Dinodon rufozonatus. 

(2) ) 

2. Coluber schmuckeri. 

(1) 1 

Iriomote, 


1 . Tropidon olns p^'yerL 

(1) 

2. Dinodon ra/ozomUn$. 

(4) 

3. Ahlahes hermince. 

(1) 

4. Lachesis mucrosqimmaius. 

(1) J 


37 


234 


461 

52 


Total . 


513 


Hitherto the Snakes from the Loo Choo Archipelago liave 
been simply labelled “ Loo Ohoos,” with no special reference, 
except in a few instances, to the paiticnlar islands from which 
tliey were obtained {vide Boulenger, Cat. Snakes Brit. Mus. 
vols. i.-iii.). Thanks to the careful and methodical way in which 
Mr. Owston has labelled his specimens, more than a usual interest 
attaches to his collection, for it shows that the distribution of the 
species in this region is restricted to very defiuite zoological areas. 
Three such may be recognised by a glance at the above-given list: — 
(1) The Japanese area, with which the islands of Tanega and 
Yaku must be included. It will bo noticed that all the species 
from these two islands belong to the Japanese Snake fauna except 
Lachesis okinmensisy a single specimen of which, curiously enough, 
was collected in Yaku. (2) llie North Loo Chooan area, com- 
prising the islands Amami and Okinawa. The six species collected 
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in this area are peculiar to it, except Lmhesis okinavensis^ which 
encroaches upon the Japanese area on Yaku, and Tropidonotua 
pryeri^ which extends further south into the next division. (3) The 
South Loo Ohooan area, comprising the islands of Miyako, Irio- 
mote, and Ishigaki. Only 15 specimens wore collected in tliis 
area, including 5 species. Two of tliese extend to Formosa,, viz., 
Lachesis mucroaquwniatus and Dinodon rufozonatus ; one is common 
to the whole Loo Chooan area, viz. Tropidonotua pryeri ; and the 
remaining two hitherto have only been obtained from this area, 
viz. Coluber achmackeri and Ablahea hermmcB. 


Group 1. Japanese Snakes. 

Family ColubridjE. Subfamily Coliibrina:. 

1 . Tropidonotus vibakari. — The 14 specimens were all obtained 

from Japan (Hondo)*. The supralabials wei’e eight with the 
fourth and fifth only touching the eye in three specimens, and 
eight with the third, fourth, and fifth touching the eye on 
one side in one specimen. The aut<orior chin-shields touched five 
infralabials in one specimen. One example captured in July 
contained five eggs, the largest measuring I^'q" • 

2. Tropidonotus tiorinus.- Of 56 specimens, 53 were collected 
in Japan (Hondo), two in Yaku, and on© in Tanega. The supra- 
labials were eight with the fourth and fifth touching the eye in 
two, the postoculars two on one side in one. The loreal was con- 
fluent with the postnasal on both sides in three, and on one side in 
one. A toad had been ingested in two examples. 

3. Dinodon japonicus. — A single normal specimen was obtained 
from Yamanashi (Hondo). The ventiuls were 202 and the siib- 
caudals 74. 

4. Coluber conspicillatus. — Of 19 specimens, 18 were from 
Japan (Hondo) and one from Tanega Island. The temporals 
were two in one Hondo specimen, and the scales 23 in another 
Hondo specimen in the middle of the body. Y entrals and sub- 
caudals were as follows in five specimens: — 209 + 71, 203 + 64, 
214 + 71, 217 + 66, 221+69 (the fourteenth and fifteenth sub- 
caudals entire). The Hondo adult examples, with one exception, 
were uniform brown with each scale outlined darker ; the belly 
rose or cherry-coloui'ed, with a double series of large, rectangular, 
black, median spots frequently confluent across the belly ; two 

* Boulenger, op, cit, vol. i. p. 221, mentions Formosa as a liabitat for this species. 
If this is correct, it is a very singular circumstance. There are no other instances 
of Japanese species occurring in Formosa, except Dinodon rttfozottaftts and AncU- 
trodon hlomhoffii. 'ITic existence of both in Formosa is easily understood, since they 
are common snakes on the Oliinese mainland, and the Fonnosan Snake fauna is com* 
posed almost entirely of Chinese species. In the case of Tropidonotus vihdkari, 
however, it is significant that it has not been recorded from China (except Manchuria) 
and it does not occur in the Loo Choos. I am prompted to regard this record as an 
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chevrons on the head, the anterior converging in front of the eyes, 
divergent behind to form postocular streaks, the posterior con- 
verging on the frontal, both often obscui*e or almost obliterated. 
In one the belly was sparsely spottetl and in another was whitish 
and unspotted, llie young were pinkish -bi-own or dove-coloured 
with small black dorsal spots, with an inclination to a transverse 
distribution; the belly whitish chequered black. One Hondo 
adult specimen had preserved the peculiar colouring and dorsal 
spots of the young, but the belly wiis i-osy, as is usual in adults. 
In this specimen the s«iles in mid-body counted 23. The example 
obtained in Tanega Island was a very distinct col our- variety, 
singularly resembling a Dinodm japouicus at first sight. It was 
light brown with well-defined black bars, as wide as the intervals, 
A series of large spots in the flanks alternated with tlie dorsal 
bars. The usual head-mai*ks were present and the belly was 
chequered black and white. 

5. Coluber climacophorus. — All the eleven specimens were 
obtained from Japan (Hondo). In four specimens the scales were 
25 in mid-body, in all the rest 23. The subocular was absent in 
one. Temporals three in one. Postoculars three on one side 
in two. Anterior chins touched four infralabials in two. One 
captured on 6th July contained 14 eggs with no trace of embryo, 
the largest of which measured 2" x 1^^'. 

6. Coluber quadriviroatus. — Oi 32 examples, 3d were collected 
in Japan (Hondo) and two in the Island of Yak u. In one Hondo 
specimen the supitilabials were nine with the fiftli Jind sixth 
touching the eye on one side. Postoculars three on one side in 
one specimen. Neaily all belonged to Boulenger’s Variety A*. 
The young were lighter in colour, with well-marke<l spots or ci oss- 
bars, but the longitudinal stripes faint oi* abs«uit. One of the 
Yaku specimens belonged to Variety B, and the other was inter- 
mediate between A and B. 

Family V i p e r i n i®. Subfamily Cro'ialinas. 

7. Ancistrojdon BLOMHOFFit.—Of 41 specimens, 39 were from 
Japan (Hondo 38, Yozo 1), one from Tanega Island, and one 
from Yaku Island t. In only one Hondo specimen were the 
scales 23 in the middle of the body, but this number was present 
in both the specimens from Tanega ami Yaku. The ventrals and 
subcaudals in the Yaku example were 143 + 53, and in the Tanega 
example the ventrals were 142. One had eaten a frog. One 
captured on the 27th June contained three immature eggs with 
no trace of embryo. 

* Op. cit, vol. ii. p. 60. 

t It is doubtful whether the specimen in the British Museum labelled Okinawa 
(Boulenger, op. oit. vol. iii. p. 626) is coiTectly recorded. It appears to be the only 
specimen reported from the Loo Choo Group of islands, where it is singularly out 
of place. Tsu Sima is an island in the Coreau Strait, and not in the Loo Choos as 
stated by Boulenger on the same page. 
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Groups 2 and X Loo Ohoo Snakes. 

Family CoLUBRiDiE. Subfamily Oolubrin^. 

1. Tropidonotus pryeri. — O f 58 specimens, 54 were obtained 
from Okinawa, three from Anuimi, and one from Irioinote. There 
were two postoculars on one side in one specimen. Four contained 
eggs with no tivme of embryos. 

1 killed 20th A]>nl lead <‘ggs, largest X 
1 ,, ,, ,, ,, 5 ,, „ about 1 long, 

1 „ 22nd „ „ 3 „ „ lU'^ong. 

1 „ 8th May „ 6 „ „ 

The size of the eggs first alluded to is very remarkable con- 
sidering the size of th(' species. 31ie mother measured 2 feet 
7| inches, tail aliglitly docked. 

2. Dinodon rufozonatus. —Of eight specimens two were from 
Miyako, two from Ishigaki, four from Iriomote. The two speci- 
mens from Miyako were peculiar in colour, being of a much lighter 
brown than usual. Each had 2 1 whitisli, dark-margined dorsal 
bars. The vcntrals were 182 and 189. 

3. Dinodon semicaiiinati;s. — Of 22 specimens, 19 wore from 
Okinawa and three fi om Amami. The supralabials in one were 
eight with tlui foin*tli and fifth only touching the eye. One had 
swallowed a ftedgling, and another a lizard. 

4. Coluber soiiMACKERr. -A single specimen, much mutilated 
and of largo size, was obta.itu*d from Jshigaki. TJie supmlabials 
were nine on the right side with the fiftl) and sixth touching the 
eye, ten on the left side with the sixth and seventh touching the 
eye. The loreal was more than twice as long as high. Tin*. uj)per 
of two pi’a^ocnlars nearly tonclud the frontal. 

5. Ahlabes SE>fi(’\i{TNATUs.- Of 134 specimens, 131 were from 
Okinawa and three from Amami *. 

C). Ablabes hermin.e. — The single sj)eciinen wsus from Trioinote. 
It was an aberrant example in tliat the scales numhor 19 in mid- 
body. Anteriorly and posteriorly the normal 17 scales were 
present. Yentrals 1 59 and subcaudals 60. 

7. Hemibungarus japonicus. Of ten examples, six were from 
Okinawa and four from Amami t. Those from Okinawa were all 
alike in having five longitudinal black <lorsal lines broader than the 
pink intervals. There were 9 -12 narrow^ black annuli round the 
body and 1-2 (2 usually) on the tail. The ventralsand subcaudals 

* There seems but little doubt that Japan bus been incorrectly included as a 
habitat for this species and for Kemibunffafiis Japonicus. Boulenger is clearly of this 
opinion {tfide op. cit. vol. iii. p. 305 footnote). These species were originally described 
and figured by Gdiitber (Ann. & Mag. Nat. Hist. (4) i. 1833, pp. 418 A 428) from 
one specimen of each reported to have come from Nagasaki. Thirty-seven years 
have now elapsed without either being rediscovered in Japan, 
t See footnote to Ahluhes semioarinatus. 
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are 2044-28, 1834-28, 1944-30, 2024-?, 1974*27, 1294-29. 
Two fipecimeiis fi’oiii Amanii agreed in having three longitudinal 
dorsal, black lines, narrower than the pink intervals. One of 
these had indiciations of another line in the flanks on each side. 
One liad 12 and the other 14 black anniili, Botli were peculiar in 
that the last ventral was divided, a condition which obtains in no 
other specimen, and this may constitute a sepaiute spxjies. The 
ventrals and subcandaLs were 208 + 29 and 1984* 28. l^he remaining 
two specimens from Amanii were pak* pink with a single, narrow, 
vertebral black line. One had 15 and the other 13 black annuli, 
and the ventrals and subcaudals were 21 5 4- 28 an<l 2144- 30. One 
of the Okinawa, examples bad swallowed a lizard measuring 
4.] inches. The snake was 1 foot 74 inches in length, and the 
lizartl occujaed a position entirely posierior to tlie tenth inch in 
the snake’s length. The stomach was therefore placed unusually 
far back in this species, and 1 have noticed a similar peculiarity 
in an allied snake, Bnngaras candidus^ in India, 

Family Viperidje. Subfamily Crotalinje. 

8. Lachesis okinavensis. — Of eight specimens four were from 
Okinawa, three from Amami, and one from Yakn. The scales were 
23 in mid -body in all except one specimen, wliere they w-ere 24. 
The subocular -was broken up in two specimens. ’J^he ventmls and 
subcaudals were 1314-44, 1344-46, 1274-42, 128 + 46, 1284-46, 
and 1294-42. One bad swallowed a small shrew-like animal. 

9. Lachesis flavo^uridis.-^ Of 41 specimens, 21 were from 
Amami and 20 from Okinawa. The venti*als were 232 in one 
specimen, 234 in another. The scales were 40 in mid -body in one 
specimen. Many were epute young, hatchlings apparently ; six 
such varied in length from 1 foot 6^ inches to 1 foot inches. 
One had swallow ed a rat. The fang of one large specimen was 
ll” im‘asured straight. 

10. Lachesis mucrosquamatus. — Of four specimens, tliree were 
from Miyako and one from Iriomote. I liave no hesitation in con- 
sidering these specimens as belonging to this species, though it 
extends the habitat considerably. They agree<l with the specimens 
I have tjxamined in the British Museum Collection. A pair of 
internasals was present. Two to four rows of temporals were 
smooth. The scales w ere 23 in mitl-hody in two specimens, 24 in 
another, and 25 in the fourth. Hie ventrals and sulx^audals were 
1864-66, 190?4*77, and 1854-72. 

Sea Snakes. 

Family Oolubrid^. Subfamily Hydrophiin^. 

1. Hydrus platurus.— One specimen of Boulenger’s Variety E 
{op, cit, vol. iii. p. 268) was from Okinose Sagami (Hondo). 

2. Hydrophis melanocepmalus. Of three examples two were 
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from Ishigaki and one from Iriomote, The scales behind the neck 
were 24 in one .specimen, round mid-body 29 in one specimen and 
33 in the others. The ventmls were 330, 316, and 332, 

3. Distira ornata. — The three specimens were all from 
Okinawa. The scales behind the neck were 29, 32, and 33 ; mid- 
body 35, 37, and 38. Ventrals 271, 208, and 251. 

4. Aipysurus annulatus. — All the six examples were from 
Okinawa. Four had a sharp spine on the rostral which was absent 
on the other two. The prajf rentals wore very irj*egulai*. There were 
four in three specimens, two in one specimen, and three (2 right, 
1 left) in two specimens. In all one or both parietals were split 
by a suture behind. The scales were 17 in mid* body when the 
vertebral row was enlarged, which was usually the case, though often 
to a variable degree. In two specimens the scales were 19, the 
vertebrals being divided into three rows subequal to the other 
donsals. Ventrals numbereil 138 to 143. 

5. Platurus latioattbatus. The two specimens were from 
Okinawa. The ventrals were 243 in one specimen; the last was 
divided in both specimens. 

6. PnAtURUS scuiSTORiiYNCHus. —Of 37 specimens, 29 were from 
Miyako, 6 from Okinawa, and 2 from Amaiui, 

All the specimens were preserved in formalin. 


3. Descrijdioii d’uii Ophidioii nouveau du Moxiqne (Morenoa 
orizahensis^ g. et sp. nn.). Par Alfukd Dugks, M.D., 
C.M.Z.S. 

[ HecfjviHl July 7, 1906.] 

(Text-figure 77.) 

Ce Oolubride (8ous-fam. Oolubrinm) ne invest connu que par 
deux exemplaires provonant d’Orizaba (fttat de Vera-Cruz) d’oii 
me Ta envoys le Prof, Aniceto Moreno poui* le determiner. Ne 
le trouvant d^crit dans aucun des ouvrages que j’ai pu consulter, 
j^ai du lui donner un nom gdnerique et specifique nouveau et je 
le d6die a mon ami M. Moreno. 

Ses rapports les plus intimes sont avec le g. Ablabes, tel que 
Fa compris Boulenger (Catal, Snakes of Brit. Mus. 1894) ; mais 
il en diff6re assez pour Ten separer, comme le pi’ouve sa description. 

Les vertebras dorsales posterieures manquent dTiypapophyses. 
La dentition est isodonte : il nFa somble qu’il y avait une douzaine 
de dents au maxillaire sup^rieur, mais je n’ai pu m’en assurer 
exactement pour ne pas trop mutiler Texemplaire que je pouvais 
examiner, L^aspect g4n6ral est celui d'une Uoronella, 

Caract^res. — La mstrale se replie un peu sur le museau. Les 
intemasales sont un peu plus petites que les prefrontales; celles-ci 
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se rabattent de ebaque o6t^ jiinqu'au contact de la fr^nale. La 
frontale 4gale k peu pr^s la distance qui la s^pare du bout du 
miiseau ; elle est plus tooite en arri^re qu*en avant. Lea sur- 
oculaires, subtriangulaires, separent la frontale de la pr^ocukire* 
Pa ri6 tales ^ bords externes un j)eu oxcav6.s, et plus ^troites k 
leiir extr^mit^ posUrienre. Kasale double. Fr^nale un peu 
plus longue que haute. Une aeule grande pr4oculaire. Deux 
post-oculaires. Temporales 2-f2, celles du second rang atteig- 
nant Fextreinit^ des pavkiales ; sur un exemplaire la temporale 
inferieure du premier rang gauche est divisee pr6s de la post- 
oculaire inf6rieure, Rostnile plus large quo haute. Huit sus- 
labiales, les quatri^me ot cinqui^me sous Tceil ; la sixi^me, trian- 
gulairo, ne touche pas la premiere teniponde inferieure. Deux 
geneinles longues, suivies de deux petites s6par^*es par une ^caille. 
Huit labiales inferieuros. La nmndibule est un peu plus oourte 
que le inuseau. — Dix-neuf ranga (recailles lisses, rhomboidales, 
sans pores. Anale simple. Oastrost^ges 198. llrost^ges doubles 
85. Queiie term in ee par une petite pointe corn6e 


Text-fig. 77, 



T^te de Morenoa ortzaht^natSy eii dessuR et de profil. 


Dimension 8 m. 

Corps avec la tete ... 0*41 

Queue 0*08 

Total 0*49 


Le corps est un peu coniprimd. 

Coloration . — Parties superieures brun-gris clair; les dcailles 
sont toutes bord^es de noir. Des barres transversales brun-foned 
se d^tachent sur le fond et sont plus nettes dans le tiers post4- 
rieur du corps. Une tache noire oblique sc voit de chaque c6t^ 
en arri^re de la t^te, distante de Tangle de la bouche comme 
celle-ci Test du mtiseau ; plus loin sur les fiancs il y en a quelques 
autres moins visibles. Le dessus de la t^te est d*un brun fauve 
uniforme ; le dessous est blanc ; il y a une bordure noire sur 
4 des labiales superieures. Le dessous du corps est blanch&tre 
avec des ligries noires transversales qui descendent des fiancs. — 
Sur un exemplaire les pari4tales |X)rtent une ligne anguleuse un 
peu plus fonede, mais trts peu distincte. 

Guanajuato, le SO Jutn 190&. 
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4. On a Collection oF Maiuinali> from Persia and Armenia 
presented to the British Museum by Col. A. C. Bailward. 
By Oldfield Thomas, P.R.S., F.Z.S.* 

( Received October 27, 1906 ] 

(Plate XVI.t) 

The National Museum owes to Col, A, 0. Bailward a most 
interesting collection of small mammals from Persia and Aimenia, 
obtained during the past summer on his way home from India to 
England. Before starting he applied to the Society’s Secretary 
for advice on the subject^ and Dr. Mitchell suggested his taking 
with him someone trained to collect mammals and birds. By 
good fortune Mr. R. B. Woosnam, one of our ablest collectors, 
who had already done good work in South Africa, was able to go 
with Col. Bailwaid, and the specimens now described were Si 
trapped and skinned by him. 

Considering that the expedition was primarily a shooting-trip, 
that it never stayed more than a day or two in any place, 
and that the paity rode something like 20 or 30 miles every 
day, the number of mammals obtained — about 70 — is a credit to 
Ml. Woosnam, who also collected about 380 birds. 

About 31 species are represented in the Mammal collection, 
of which I ha\e described five as new. Of these by far the 
most interesting is the beautiful large-eared mouse described as 
CahmyacHs haUwardi^ which forms a new genus entirely unlike 
anything hitherto known from the Old World, but allied to the 
North- American Peroviyscm, 

Col. B.iilward’s party entered Persia at the head of the Persian 
Gulf, beginning work at Aliwaz, on the Karim River. From 
there they travelled north-eastward across the Bachtiari mountains 
to Isfahan, and it was m this region that the majority of the 
novelties were obtained. From Isfahan they ^\ent westwards to 
Kermanshah, and thence by waj of Lake Van, Erzei’oum, and 
Baibort to Ti’ebizond. 

While tho Armenian specimens obtained during the trip are 
most valuable, their interest is dwarfed by that of the series fixim 
Persia, for fiom the region travelled by Col. Bailward the only 
mammals that have ever been collected were those obtained in 
1870-72 by the late Dr. W, T. Blanford, and described in his 
work on Eastern Persia J, the few collected and described by 
de Filippi§, and a small series obtained in 1902 by Mr. H. F. 
Witherby. From the chai*acter of the present collection it is 

• [The complete account of the new species described in tins communication 
appears here ; out smce the names and preliminary dia^oses were pubhshed in the 
* Abstract/ such species are disting^nished by the name being underlined.— Editob.] 
t For explanation of the Plate, see p. 627. 
t * Eastern Persia/ Zoology and Geology (1876). 

§ ‘ Viaggio in Persia,' p. ^ (1866), 

Proc. Zool. Soc.— 1905, Vol. II. No. XXXV. 
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evident that much remains to be done in this area, and I would 
draw the attention of other Indian sportsmen to Col. Bailward^s 
success, with the hope that when coming home to England they 
may follow his admirable example in working Persia by the way. 

1. Vespertilio sp., near F. serotinus, 

5 . 27. Mala-i-Mir, 70 mi. N.E, of Ahwaz, 4300\ 

This Bat, of which Mi*. Witherby also obtained examples near 
Telespid, is a pale form of the Berotine group, but I cannot at 
present determine its exact relationship to V, tnrcomanus Evei*sm. 
and F. mirza Fil. One thing is clear, however, that F. shirazfknsis^ 
described in 1871 by Dobson, but afterwards referi*ed by him, in 
company with tnrcomanns and ynirza^ to F. serotinus^ is a per- 
fectly distinct species, readily distinguishable by its much greater 
size. 

2. Vespertilio matsciuei pellucens, subsp. n. 

c? . U, 15, 10, 17, 19. Ahwaz, Karnn B., S.W. Persia. 220'. 

Common in the town.” 

Closely similar to tlie species recently described as F. tnaischiei*^ 
from Aden, but slightly larger, an<l markedly paler in colour, the 
upper surface uniformly pale huffy, very slightly darker than 
Kidgway's cream-buff,” which the under surface just matches. 
Ears and membranes pale brownish, the hinder edges of the wings 
white, and the posterioi* thii'd of tlje interfemoral transparent 
white or colourless. In ti*uo nuUschlei the membranes are <lark 
opac|ue brown throughout. 

Dimensions of the type : — 

Forearm 35*7 mm. 

Head and body (in flesh) 45 ; tail 43 ; eai* 13. 

Skull, greatest length 13*2. 

llab, as above. 

Type, Male. B.M, No. 5.10.4.4. Original number 16. Col- 
lected 28 Mar., 1905. 

This beautiful little Bat is leadily distinguishable from all 
others by its uniform pale colour, the hairs being pale to their 
roots. In the pale form of Pipistrellus kithlii^ found in com])any 
with it, the bases of the hairs are dark, even thougli the tips are 
light. The peculiar translucent character of the posterior third 
of the interfemoral is also very unusual. 

3. Pipistrellus kuhlt Natt. 

d'. 2, 5, 18, 20, 21. Ahwaz, Kanin R. 220'. 

$ . 11. Dizful, near Aliwaz. 

These specimens vary a good deal in colour, some being nearly 
as light as the darkei* examples of the last species. But the darkest 
are far lighter than South European specimens, and no doubt 

* Thos. Ann. Mag. N. H. (7) xvi. p. 673 (1906). 
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they repi'esent a valid lighter-coloured Eastern subspecies, for 
which there appear to be several names available. 

“ Shot close to the town of Ahwaz — their fur matches the soil 
in colour.’* — R, B, TT. 

4. PlPTSTRELLUS ALADDIN TllOS. 

Abstr. P.Z. S. No. 24, p. 23, Dec. 19, 1905. 

J. 41. Derbent, 50 mi. W. of Isfahan. 6500'. B.M. 
No. 5.10.4.13. Tijpe. 

A very small species. 1'he minute upper premolar in the 
tooth-row. 

Size about as in P, uamts and mimas. Ears of medium size ; 
inner margin slightly convex, outer margin with a well-marked 
concavity in its middle third ; antitragal notch shallow, the outer 
basal lobe low, buried in the fur. Tragus of medium length, 
rather broad, its broadest |H)int just above its inner base ; inner 
margin slightly concave ; outer basal lobe i*ounded. Wings to the 
base of the toe. 

General colour above wood-brown,” the hidden basal halves 
of the hairs blackish. Under surface similar, but rather lighter. 
Ears and wing-membranes blackish gi*(‘y, the hinder edge of the 
wing fiom the tip of the fifth finger backwards prominently 
white, as in P, kiMii, 

Skull small, delicate ; much as in /^ nauKS. Outer upper 
incisors about ecpialling the well-marked secondary cusp of the 
inner. Laige pi*emolar well separated from the canine, the small 
ja emolar standing in the tooth-row, wholly visible from without. 

I limensions of the type : — 

Porcarm 31 inm. 

Hea<l and body (in flesh) 41 ; tsvil 35 ; ear 10. 

Skull— gi’ea test length 11*3; basjil length in middle line 8*7 ; 
l)readth of brain-case 6'1 ; palatal length 4; combined length of 
large upper premolar and two molars 2*8 ; lower tooth-row from 
front of canine 4*2. 

Hah. and Ti/pe as above. 

This little Bat is perha}>s a. representative of the Indian 
J\ mimas Wrought.*, with which it agrees in size and cei*tain 
other chaiiicters. But it is much lighter in colour, the extreme 
tips of the dorsal hairs in that animal being alone pale brown, 
the rest being Idackish, and the small upper premolar does not 
sUuid so well in the ti)oth-row, although more so than in most 
species of the genus. P. vanus again is a dark-coloured bat, as 
dark as a European Pipistrelle. 

5. Myotis myotis omari, subsp. n. 

d . 42, 43. Derbent, 50 mi. W. of Isfahan. 6500'. 

($ . No. 13. Near Telespid, S.W. Persia. H. F. Witherby. 

Essential characters jis in true myotis, the eai*s apparently 
* Journ. Bombay Nat. Hist. Soc. 1899, p. 722. 


35 * 
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nearly or quite as long as usual, not shortened as in the 
N. Indian UythL But the colour is very different, being that 
characteristic of si^ecimens from desert-regions. General coloiu‘ 
above uniform pale wood-brown,” the basal halves of the hairs 
smoky bi’own, succeeded by a broad ring of glossy whitish sandj" 
and a fine pale brown point. Under siuface broadly washed with 
** cream-bufT.” Membranes and ears also much paler brown than 
in myotifs. 

Teeth rather smaller than those of true myotis^ larger than 
those of hlythL 

Measurements of the type : — 

Forearm 60 mm. 

Head and body (in flesh) 75; tail 61 ; ear 26. 

Skull — greatest length 22*2 ; breadtli of bmin-case 9*9 ; upper 
tooth-row from front of canine 9*5 ; front of lower canine to back 
of nig 10*1. 

Hab. Persia ; type from Derbend. Alt. 6500'. 

Type, Adult male. B.M. No. 5.10.4.14. Original number 42. 
Collected 14 May, 1905. 

It is quite natuial to find a desert-coloured form of the coiiimon 
M, myoiis inhabiting Persia. Mr. Witherby’s specimen is \'er\' 
similar to the two presented by Col. Bail ward. 

Mr. Miller has shown* that the Indian Ves2yeriilto hlythi Tomes 
is definably different from the European M, myoiis^ to whicli 
Dobson had assigned it. I may furtlier note that Dobson’s 
F. africmiue'^ is clearly the same as M, Uythi, the collection fi’oiu 
which the type came having been wrongly labelled as from tin* 
Gaboon, when it really was from N. India. Dobson’s mistake 
was therefore quite excusable. 

6. Neomys fodiens Schr. 

cf . 53. 25 miles N. of Erzeroum. 7000'. 

“Caught by a brook in the mountains. Was swimming and 
diving with two others.” — B, B. IF. 

7. ErINACEUS EUKOPiEUS L. 

56. 5 . Tortouin R., N. of Erzeroum. 4000'. 

Probably belonging to the form recognised by Barrett-Hamilton 
as E, e, co'iicolor Mart. 

8. Canis aureus L. 

d'. 12. 8hus, near Dizful, Arabistan. 

9. VuLPES VTJLPES FLAVESCENS Gray. 

d . 7, Bunde Kil, Karun R. 250'. 

10. PuTORIUS NIVALIS L. 

d. 61. Bailx)rt. 7000'. 

* P. Biol. Soc. Wash. xiii. p. 166 (1900). 
t Cat. Chir. B.M. p. 310. 
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11. Mellivora indioa Kerr. 

$ . 24. Ram Hormuz, E. of Ahwaz. 

12. CiTELLUS XAxNTHOPRYMKus Benn. 

cf . 60. Baibort, between Erzerouin and Trebizond. 

In the fulvous summer pelnge. Those obtained by Mr. Danford 
in Central Asia Minor are in tlie grey winter coat. 

13. CiTELLUS CONCOLOR Geoll'. 

47. I3ast-Ka la, near Lake Van. 7200'. 

cf . 52. 2 . 48, 49. Lake Van. 5500'. 

“ Very plentiful on open .sfindy ground ; to be seen about all 

<lay.’'— 7?. B. W, 

14. TaTERA IVENIURA Wagll. 

cf . 8, 9, 10. Biinde-Kil, Karun R. 250'. 

2- 13. Shus, nenr Dizful. 500'. 

c? . 23. Ram-Hornniz, 60 mi. E. of Ahwaz. 500'. 

2 . 28. Mala-i-Mir, 70 mi. K.E. of Ahwaz. 3300'. 

VVheth(*r this sp(*eies grades into the Indian T, wxlica remains 
to be seen when more material is .available. 

15. Merioxks PERSicrs Blanf. 

2 . 26. Mala-i-Mir, 70 mi. N.E. of Aliwaz, S.W. Persia. 

(S . 36. Dopulan, 1 20 mi. N.E. of Ahwaz. 

No. 26 agi'ees very well with a co-type, a female, in the British 
Aluseum from Kohrud, but 36 ha-s longer ears and smaller bullae. 
As its locality, however, is intermediate between those of 26 and 
the type, 1 piesume the differences are either individual or sexual. 

1 am glad to be able to come at Lost to a definite conclusion 
about the generic po.sition of this animal, the teeth of the co-type 
l)eiug so w’orn down that it w’^as impossible till now to decide 
whether it was a Merioues or a Gerbilhis, The new specimens 
show clearly that its teetli are those chanicteristic of tlie foimer 
genus. 

16. Meuiones erytiirurus Gmy. 

c? . 1, 3, 22. Ahwaz, Karun R. 220'. 

'Jdiis Gerbille, wdiich I provisionally I'efer to the Afghan species, 
is also iKiaily related to M. meridianus Pall. 

Plentiful all along the flat coast plain from Bushire to the 
Karun River, Nocturnal.” — R, B. IK 

17 -18. M us — MUSCULUS group. 

2 . 29. J)eh-i-Diz, 90 mi. N.E. of Ahwajs. 5500'. 

2 . 31. Baclitya-ri Mts., 100 mi. N.E. of Ahwaz, 5800'. 

2 . 37. Bagh-i-Badaran, 30 mi. S. of Isfahan, 8000'. 

2 . 45. Sakiz, 100 mi. N. of Kumanshah. 5000'. 

S . 55. Tortoum R., N. of Erzeroum. 4000'. 
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When the difficult Mus muacvXua group comes to be worked 
out these specimens will be of the greatest value, but they cannot 
well be determined at present. No. 55 is a typical dark long- 
tailed house- mouse ; the others are pale desert forms. 

19. Micromys mystacixus Danf. & A 1st. 

d* . 64, 65, 66. $ . 67. Sumela, 30 mi. S. of Trebizond. 

1500'. 

“ Trapped on hill-side below the fir-woods.” — li, B. W. 

20. Micromys sylvaticus arianus Blanf. 

d. 30, 34. 5 . 32. Bachtiari Mts., 100 mi. N.E. of Ahwaz. 

5800'. 

TJiese specimens are coloured very like the South Persian 
M. s, witlierhyi Thos., but have the larger teeth of arianvs, 

21. Calomyscus bailwardi Thos. (Plate XVI.) 

Abstr. P. Z. S. No. 24, p. 23, Dec. 19, 1905. 

25. d • Mala-i-Mir, 70 mi. N.E. of Ahwjiz. 4300'. 10 April, 

1905. B.M. No. 5.10.4.68. Type, 

Calomyscus. 

A member of the Cricetbice^ or biserial -toothed Muridfe, of 
which the only recent Old World* members hitherto known have 
been the Cricetm g' oup and the South African Mystromys, Most 
neai-ly allied to the N. American Peromijscusy with which it shares 
the possession of only five cus 2 )s on tlio anterioi* upper molars. 

External form as in Peromiyscm, but the tail bushy terminally, 
as in many Gerbilles, to which the pallid colour also gives a 
resemblance. Ears laigo. Fur soft. Feet of normal length and 
structure ; soles naked except just under the heels ; sole-pads six, 
the posterior one far back, separated fi*om the otheis. Tail long, 
pencilled, the single si)ecimen with a peculiai* double tuft of white 
hairs at a point two-thirds along it, which may indicate the 
presence of a special gland, or, more i)i'olmbly, be merely due to 
an accidental injury. 

Skull, as compared with that of Peromysms^ low, flat, and 
rounded, the shape of the bi’ain-case recalling that of a dormouse. 
Bullse low, little developed. Palatal foi’amina compfirativel}' small. 
Ooronoid process of mandible long, considerably overtoi)j)ing the 
condyle. Incisors smooth. Molars brachyodont, thin, pattern 
very similar to that found in Peromyscus^ but even more simple ; 
the cusps low, and the valleys between them shallow, and without 
any trace of supplementary intermediate ridges. First upper 
molar with only five cusps and without any trace of that dupli- 
cation of the anterior cusp so characteristic of Cricetus and its 
allies. 


* Madagascar excopted. 
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Type : 

Calomyscus bailwardi. 

A beautiful Gerbille-coloureil, long-eared, tufted-tailed mouse 
of about the size of Mus musculus. 

Fur soft and fine, hairs of back about 7 mm. in length. 

General colour above a beautiful “ pinkish buff,” darkened on 
the back by the tips of the hairs being black, clear and rich along 
the flanks and down the outer sides of the legs to the ankles. 
Whole of under surfa(;e pure sharply contrasted white, which 
ascends rather high up on the cheeks, nearly to the eyes, covers 
the whole of the fore limbs, ascending almost to the shoulder, and 
the inner side of the hind limbs. Head huffy, slightly paler than 
back. Ears very large, practically naked, pale brown, their few 
fine scattered hairs white ; a small white patch above the base of 
their anterior margin. Upper surface of hands and feet pure 
white. Fifth hind toe long, reaching to the middle of the 
terminal phalanx of the foui’th. Tail long, well bailed, the hairs 
lengthening terminally into a pencil ; pure white lielow, above 
whitish proximally, darkening terminally to blackish. 

8kull with the nasal region long and narrow. Tnterorbital 
space broad, smooth, slightly convex, its edges scarcely marked, 
no ridges develo]ied on the parietals. Anterior plate of zygomata 
not pixijtH'ted forwards. Palatal foinmina ending half their own 
length in front of the molars. 

liimensions of the tyjje (measured in the flesh) : - - 

Head and body 78 mm.; tail 87 ; hind foot 20*5 ; ear 21 5. 

Skull — greatest length 26 ; basilar length 19*2 ; greatest breadth 
18*8; nasjils 10*1 X 8*2 ; interorbital breadth 4*4; brain-case 
breadth 12; interparietal 8*1 x 8*7; palatilar length 10’5 ; 
diastema 6*9 ; palatal foramina 4*5 x 1*8 ; length of upper molar 
series 8*8. 

Hah. and Type as alxwe. 

“I'lupj^ed among barren i*ocks on mountain-side above the 
Mala-i-Mir marsh.” — R. B. Tf^. 

The discover}* of this beautiful animal is of extreme interest, as 
it belongs to a group hitherto believed to be exclusively American 
and Malagasy, with the exception of Cricetus and Mystromys. 
This group of biserial- toothed Muridae is apparently a very 
primitive one ajid was no doubt spread widely over the Old 
World as well as the New lief ore the triserml Murwce were 
developed and beat it in the struggle for existence throughout the 
Eastern Hemisphere. But they penetrated neither to Madagascar 
nor America, in which countries the Muridse are all of the 
bisorial group. Now in Calomyscus we have another Oricetine 

* Several fossil members of this group, Eocene and Miocene, are known, and are 
all referred by palieontologists to CHeetodm Lartot, but if still existing they would 
apparently r^i'esent quite a number of what mammalogists now call genera. I am 
indebted to Dr. Forsyth Mi^jor for showing me a scries of representative specimens 
of the fossil forms. 
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Mouse preserved in the mountains of Persia, closely allied to the 
N. American Peromysms^ and widely different from any of the 
Asiatic Muridap hitherto known. 

1 have named this striking novelty in honour of Ool. Baihvard, 
to whose generosity the Museum is indebted for the interesting 
collection of which it forms a part. 

22. Cricetulus puasus Pall. 

cf. 46. Sakiz, N.W. of Karma nshah. 5000'. 

5 . 54. Tortoum R., 60 mi. N. of Erzeroiim. 4000'. 

(S . 58. Baiboit, Cboruk Rivc*r, lK*tween Erzeroum and Tre* 
bizond. 5500'. 

“ Trapped among the corn-lands .” — IL B, ir. 

23. Microtus xivalis Mart. 

. 62. 25 miles N. of Baibort. 7000'. 

24“27, Microtus spp. 

c? . 40. Derbend, 60 mi. W. of Isfahan. 6500'. 

2. 44. I)ivva.Ti-J)erc, 150 mi. N.W. of Kermanshah. 6500'. 

2 . 57. Arab-Koni, 60 mi. N. of Erzeroum. 0000'. 

$ . 59. Baibort. 5000'. 

2 . 63. 70 mi. N. of Baibort. 7000'. 

'riicse five Voles belong to at least four spc'cies. 

28. Ellobius lt TEsr u.NS Thos. 

cT. 51. Lake Van. 5000'. 

Topotype, Quite similar to the original specimens. 

29. Ellobitts woosnami Thos. 

Abstr. P. Z. 8. No. 24, p. 23, Dec. 19, 1905. 

S . 38. 2 • 39. Dumbeneh, 50 miles N. of Isfahan. 7000'. 

Colour much as in E. lutescens. Teeth of much simpler piittern. 

Fur soft and loose in texture; hairs of back about 9 mm. in 
length. General colour above dull gicyish bully, the hairs slaty 
grey, with dull bully tips. Sides pidei* grtyish, not more strongly 
buffy as is the c«ase in E, Udpinus. Head blackish above, con- 
trasting markedly with the general coloin*, much more so than in 
E. hitescens» Under surface similai* to sides, the tips of the hairs 
very pale buffy. 

Skidl rather more heavily built than in E, lutescens* Zygomata 
not so expanded vertically in the centre as in lutescens and fttsco- 
capillus, its greatest vertical breadth 3 mm. or less. 

Teeth of a more simple type than those of E. lutescens and 
fmcocapillus^ and nearly corresponding with those of fig. 6 of 
Biichner’s plate * of Ellohhis teeth. The last upper molar with 


* MAmm. Przewakk. pi. xv. (1880). 
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one simple deep reentrant angle on each side, the projecting 
angles bordering them in front and behind nearly equally salient ; 
no trace of the secondaiy antero-external reentrant angle, which 
in E, lutescens tends to divide into two the large antero-external 
projecting angle; posterior lobe diminished or absent. Last 
lower molar witli the anterior external reentrant angle about half 
the depth of the posterior one ; in f nacocapillAhS it is quite as 
deep as the posterior one, while in ialpimis it is almost non- 
existent. 

Dimensions of tlie type (ine}isure<l in the flesli) : — 

Head and body 112 mm.; Uil 16 ; hind f(K)t 23. 

Skull — greatest length 32 ; basilar length 29*2 ; zygomatic 
breadth 24; nasals 8*8 x 3*5 ; palatilar length 1 9 ; diastema 12*5 ; 
length of upper molar series (alveoli) 7*4. 

Ilah, as alx)ve. 

T/jpe. Female. D.M. No. 5.10.4.65. Oiiginal number 39. 
Collected 9 May, 1905. 

“Trapped in coi’ii-land in broad valley, near a stream. Plen- 
tiful.”— /j*. n, w. 

In colour this Ellohius has a close resemblance to the E, lutescens 
of Lake Van, but its teeth are of much simpler pattern, more 
approaching those of A\ taljnnm. 

30. AlLAOTAGA WILLI AMSl Thos. 

. 50. Lake Van. 

A topotype of this beautiful Jerboii, which was described 
in 1897 from specimens presented to the British Museum by 
Col. \V. H. Williams, R.A. 

31 . JjEPUS craspedutis Blanf . 

J . 4. Kanin II., N. of Ahwaz. 250'. 

2. 6. Bunde Kil, Karun 11. 250'. 

'rhis appears to be the lowland coast reprcvsentative of the 
ordinary plateau Hare of Persia and Afghanistan, to which the 
name of L, tiheiaiuis should prolmbly be applied. 

It is distinguished by its shorter fur, Avhich is silvery whitish 
at base, with a, broad blacik subterminal ring. In the highland 
forms the part below the black ring is slaty basally, with a 
creamy terminal half. 

The type was described from Pishin, H.W. Baluclust^in, about 
100 miles fj*om the coast. 


EXPLANATION OP PLATE XVI. 
Calomtf$cu8 hailwardi; natural size: p. 624. 
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5. On the Colour-Variation of the Beetle Gonioctena 
variabilis. By L. DoNOASTEii, M.A., F.Z.S. 

[Received July 7, 1006. J 

In 1895 (P. Z. S. 1895, p. 850) an account was given by Mr. Bate- 
son of the colour- variation of Gonioctena variabilis, a Chrysomelid 
beetle. His material was collected almost entirely at Giunada 
in the montlis of March and April ; and he found that although 
the insect is extraordinarily variable, yet when a large collection 
is made the beetles could be classified into two chief groups with 
very few intermediates between them. The gi'ound-colour of 
the elytra varies from a biilliant red through orange and buff to 
a greyish green : and although the intermediate colours (omnge 
and bufi’) are compaiutively raie, no sharp line between the red 
and green can be dmwn. Tliere is also a great diversity in the 
markings ; some individuals, chiefly those with red elytra, have 
two black spots on each elytron (spotted type), otheis (almost 
exclusively greens) aie without these spots but have rows of 
minute black dots (striped form), and a third class has botli spots 
and stripes. A large series of figures is given in the paper 
referred to. Bateson further found that the spots and stripes 
liave a definite relation to the sculpturing of the elytra ; the 
spots having their centres on ceHain of the longitudinjil rows of 
punctulations, while the stripes lie between tlnun. The spotted 
or striped tyjie may be associated with eithei* the red or green 
colour, but Bateson observed that almost iinariably the spotted 
elytra were associated with black pigmentation of the ventral 
surface of the alKloraen, and that specimens with no spots had 
no black pigment in this position. The coloui* of tlie underside 
therefore provi<led a means of dividing a population into two 
classes with exceedingly few intermediates ; some had dark 
undersides and spotted elytia (with or without stripes in .‘uldition), 
the remainder had light undersides and were witliout spots. 
When classified in this way, it is found that most of the dark- 
spotted specimens ha^'e red or reddish elytra, and most of the 
unspotted light are green ; and further, that about 80 per cent, 
of the first class are males, and about 70 per cent, of the second 
class females. The males are easily distinguished from the 
females by the presence of a small rounded depression in the last 
uncovered abdominal plate ; this is absent in the female. 

In addition to the variations mentioned, there may be more 
or leas sufiusion of the elytra, with black pigment, until a totally 
black form is reached. The specimens in which this melanic 
variation is not very pronounced show that they belong to the 
class which is both spotted and striped; it occurs much more 
frequently in red than in greeti individuals. 
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The case is of peculiar interest not only on account of the 
greiit variability in a single species^ but especially because of 
the rather close correlation between the two chief colour-types 
and the two sexes. Bateson found that on the hills behind the 
Alhambra at Granada 80 per cent, of the males were spotted and 
dark below, and over 70 per cent, of the females unspotted and 
light. In the Darro valley, perhaps a couple of miles away, only 
62 per cent, of the males were dark, and 85 per cent, of the 
females were light ; i, e. there was a much higher proportion of 
light specimens in each sex. On the other hand, at Oastillejo, 
near Toledo, rather early in the season, of 75 specimens all were 
dark and spotted, all but one being males. There was therefore 
some indicfition that the propoiliions \'ary with the locality, or 
possibly with the season ; and it seemed im|>oi'tant to determine 
whether the correlation between variation and sex was a genuine 
and permanent j)henonienon, or was more or less accidental, 
depending on the local and S(‘asoiial conditions at Granada. 1 
therefore took the op|)oi*t unity, during a visit to Southern Spain 
this spring (1905), of collecting Goniocteita in various localities, 
in the hope of settling this question. 

1 found that Spartiwn retama^ upon whicli the beetle lives, 
grew abundantly in most of the hilly uncultivated districts 1 
visited, except in the neighbourhood of Gibiultar, an here 1 imagine 
tint the minfall is too great, and in the desei-t to the east of 
the Sierra Nevada, which is almost wholly without vegetation. 
Almost everywliere where I found the Spartium J found also 
Gonioctena^ but never »iw it on any other plant. Wliere the 
beetles were abundant they were beaten into a net, but when 
they were scai*ce it was necessaiy to search carefully foi' them 
aial catch each one separately. This probably leads to a slight 
excess of reds in my sjimples, since they are much more con- 
spicuous ; but Nvhen this metliod Avas adopted the buslies Avere 
searched A^ery thoroughly, and I l)elieve that the eiTor may safely 
l>e ilisregarded. On one ocxjjision one method aa’us used in ii 
p(ii*ticular locality, and two days latei- the other was tried in the 
same place ; and the difFenmce in the propoitions of red and 
greens was not more than alx)ut 3 per cent., Avhich might easily 
have been due to chance in a comparatively small sample. 

I collected the beetles at Ronda, Gmnada, and in two or throe 
localities in the neighbourhood of Malaga ; those at Ronda AA^ere 
obtained on March 23-24, at Granada Mai-ch 25 and 28, and 
collections Avere made at Malaga at the beginning of April and 
again towards the end of the month. It will be most convenient 
to describe the Granada collection fii’st. On the hills behind the 
Alhambra, between the Genii and Darro valleys, Gonioctena was 
exceedingly abundant, and I collected altogether 1 382 specimens, 
978 males and 404 females (Table 1,). In the distribution of 
the different varieties they agree remarkably closely with those 
obtained by Bateson ten years ago in the same place. Bateson 
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found that of the males 81 per cent, were spotted with dark 
undersides, 19 per cent, striperl only with light undei*sides. 1 
found rather over 83 per cent, spotted and dark, 16 per cent, 
striped and light, and about 0’5 per cent, with intermediate under- 
sides. Of the females, J found 27*5 per cent, with daik under- 
sides, the same proportion as was observed by Bateson. The 
(Xjcurrence of the different varieties is in every way in close agree- 
ment with that found by Bateson ; and it may be concluded that 
their distribution at that season lias not changed appreciably in 
ten years. I did not collect in the Darro valley from which 
Bateson ^s second sample was obtained, but I found that on the 
lower slope of the hill towards the Genii valley the proportions 
did not (lifter from those on the top. On the Darro slope of the 
liill, which is very steep and faces noith, the beetle did not occur, 
although SpctHiiint was abundant. 

At Granada a considerable proportion of the beetles weie in 
cop., and I collected Uncouples and iccorded the characters of 
each as they were gathered. Care was ttiken to see that they 
were really paired, and since 71 ])airs remained coupled after 
they were dead in the killing-bottle, there can be little doubt 
that all or nearly all were i*eally in cop. Table II. gi\cs an 
analysis of these. Of the 119 jwiirs, there were 22, or over 18 per 
cent., in which both male and female >vere vstriped green w ith 
light undersides. Taking pairing at random among the general 
population the ex})e(*lation would be 10*5 ])(‘)* cent. But the pio- 
portioii of males of this tvp<‘ which wer(‘ paired is considerably 
higher than in tJie general population (29 out of 119 <.)r 24*4 per 
cent.) ; so tliat I'andoiii mating out of those paired would give 

17 per cent, of .sucli pairs, which do(s not differ gi'eatly from the 

18 pei* cent. ob.s(‘ived. Similarly there were 25 pairs (21 per 
c(*nt.) in whicli both male and female were red with dark under- 
sides. The ex]>ected number on random mating among the whole 
population is 15*2 ])er cent., on lundom mating among those 
actually found paired about 17 | er cent. The numbers observed 
are of course much too small to give relia})l(^ conclusions, but they 
indicfite that of the males of the green striped form, and females 
of the red spotted hum, a slightly highei* proportion is found 
paired than in the general pojmlation, and that there is possibly a 
very small tendency towards selective mating between individuals 
of the s/^me colour type. 

At Honda Spartium bushes wei'e very scarce, and uijon many 
there were no beetles, so that altogether only 106 individuals 
were obtiiined, 80 of which were males, 26 females. Although 
these numbers ai*e small, they indicate that the population diftei’S 
considembly from that of Granada (Table 11 J.). Of the males 
60 (75 per cent.) were spotted and dark underneath, 9 were 
green, striped and light, one red, spotted and striped, light, and 

19 red, spotted and sti-iped, with intermediate undei-sides. At 
Granada only 6 intermediates occnri’ed in 1382 specimens; while 
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at Ronda over 12 per cent, of the males, and one female out 
of 26, were classed as such. The females also differed greatly 
from the Granada population : out of 26 only 10 were green 
striped with light undersides, one was red, spotted and striped 
and intermediate, and 15 were spotted and dark below. -'Even 
this small collection indicates that the proportion in which the 
different forms occur varies widely according to locality, as was 
suggested by Bateson’s collections in two aieas very near together 
at Granada, and tlie entirely different t}"pe which he found at 
Oastillejo. 

The only other collections which J was al)le to make came from 
localities in the neighbourhood of Malaga, and these difler very 
greatly not only from those of Granada and Ronda, but from 
one anothei*. In the first few days of April i collected on the 
hills round El Palo, a village on the coast some thi*t‘e miles east 
of Mabiga. Spartimn bushes were not very abundant and the 
collection is not large. All the beetles were obtfiined in an area 
not more than two miles in lengtli, extending from near the 
sea to less than a mile inland, and neaily all were found at 
heights from 20 to perhaps 200 feet above the sea. In some 
places higher up the hills, Spariinm was common but the beetles 
exceedingly scarce. A summary of this collection is given in 
Table IV a, and it is seen that out of 173 males 141 (81*5 per 
cent.) were of the green striped form with light uiidei’sides, the 
remainder being mostly red, si)otted with no stripes, and dark 
below. Of 204 hanales 187 (91 '6 per cent.) were green, striped 
and light undernejith, so that the percenttige of this form does 
not differ g]*eatly from tliat found among the males. It is im- 
portant to notice that two of the males and one female included 
in this chuss were pure green with no spots or strii^es. It is also 
noticeable that in this locality the females were more numerous 
than males. 

During the same days J made collections in two localities to 
the north of Malaga. One of tliese was at a place some three 
miles up the main road, perhaps 500 feet above the sea. Here 
I obtained 322 males and 197 females (Table V a). Of the males 
with light undei’sides, 98 were gi’een striped (9 of them having 
also six)ts), 3 red striped, 18 red spotted and striped, and one pure 
green, giving 120 or about 37 per cent, of light undersides. 
There were 16 with intermediate undersides, and the remainder 
were red spotted and dark underneath, mostly without stripes. 
Among 197 females, 52 (about 26 percent.) wore light underneatlu 
all being gi’een, and tlieio were only two with intermediate under- 
sides. At thivS place, therefore, the proportions of the different 
colours were entirely difterent from those of Palo, although tlie 
two places are not more than 5 miles apart : and the peixjentage 
of light undersides was actually lower in the females than in 
the males. 

I also made a very small collection on some bushes growing in 
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the river-bed about two miles above Malaga, L e, about a mile from 
the place just mentioned, but only a few feet above sea-level. 
There were only 25 males and 39 females (Table VI a), but they 
are of interest paitly on account of the preponderance of females, 
and partly because the propoi*tions closely resemble those shown 
in Table V., although the beetles were obtained from near sea- 
level, i, e, at the same kind of altitude as those from Palo. In 
this collection there were no plain gi*eens. 

On April 7 collecting was interrupted for nearly three weeks, 
but on April 25 and 27 T was able in the short time at my 
<lisposal to obtain 23 males and 33 females a-t Palo (Table IV b). 
These numbers are too small to make possible a close comparison 
with the earlier gathering, but they are of importance from the 
fact that 12 of the males and 14 of the females were of the pure 
green type, usually with a yellowish tinge and nearly always 
brighter in colour than the green striped form. At the beginning 
of the month only 3 specimens of this type occurred in a collection 
of 377. 

On the 26th I visited the bushes up the river-bed and gathered 
23 males and 31 females (Table VT ft), whi(;h included 4 males 
and 9 females of the pure green type, the proportions among tlie 
remainder being similar to those found on April 6. And on 
tlie 28tli I obtained 40 males and 47 females from the road to 
the north (Table V ft), and here again the plain green type wiis 
frecjuent, while three weeks before it had been almost absent. 

When I first arrived at Malaga I found that a beetle ]ai‘va was 
common on the Spartiam, and a. couple which 1 kept alive both 
hatched to the pure green form of Gonioctena, It occurred to 
me that the green type might develop black pigment later, but 
several which I kept alive for a week sliowed no change of colour. 
Finally, when I was alx)ut to return to England, 1 gathei*(^d a 
quantity of larvae in the hope of bringing them back alive ; some 
of these came from Palo, where the preilominant ty))e was green, 
others from the north road locality, where the majority were 
red. The greater part died on the voyage, but 1 reared to 
maturity three of the Palo batch and eleven from the north road, 
and every one of these was plain green. Tliere were 4 males 
and 10 females. 

I thought at Malaga that possibly the plain green type belonged 
to another species ; and I attempted to find out whether it ever 
paired with the other forms, but was not successful. Very few, 
however, were pairing at that time, so no importance can be 
attached to the fact that 1 never found the two ty})es paired 
together. 

On my return to England, Dr. Sharp very kindly examined 
some .specimens of the green form and compared them with the 
spotted red, and reported that he believed they belonged to the 
same species. It must be concluded that as the season advances 
a new type begins to appear, and, judging by the fact that all the 
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larvae which hatched yielded this form, it probably replaces 
the other varieties altogether, 

A possible explanation of the meaning of this seasonal change 
occurred to me, when I noticed that the plain green form only 
appeared when the bushes began to come into bloom. Bateson 
has pointed out how close a resemblance the green striped form 
has to the grey-green of the Spartmm twigs, and suggested that 
the resembknce might be regarded as protective. So also the 
red spotted type has a marked geiiend similarity to the common 
Coccmelki septernpunctata which frequently occurred on the ^^par- 
tium ; so that the red type of coloiution may perhaps be considered 
as mimicry of a species protected by its unpleasfint odour. But 
more close than either of tht‘se is the resemblance of the plain 
green type to the flowers of the Spartiiim. The flowers are very 
small and gi*ow in clustei’s ; the petals are yellow, but are partly 
covered by the bright green calyx. When a bush is in full bloom 
the plain green type of beetle becomes almost invisible ; its thorax 
is yellow (‘oi'responding with tlie yellow petals, and its elytra 
have nearly the same colour as the ciilyx. Tlie general resem- 
blance is so close that the beetles ai*e very hard to see when the 
bush is in bloom, although when they are found on a pLint which 
has not come into flower they .are nojirly as conspicuous ati the 
red type. 

My observations, takim as a whole, lead me to the conclusion 
that the correlation between the two main forms of Gonioctena 
and the two sexes, which Bateson observed at (Jmnada, is a 
specijil phenomenon depending partly on locality and partly on 
season. At Honda the correlation was much less conspicuous, 
and at Malaga it did not exist. Further, it .appeal’s tlmt the 
frecpiency of the ditterent varieties depends largely on season, 
))ut my observations diil not exttuid over a long enough period 
to work this out thoroughly. At the higher, and presum.‘ibly 
more backward, localities the males were more numerous tlian 
the females, and the red spotted type was most abundant ; this 
was most conspicuously the case in Bateson’s collections from 
Castillejo. Near sea-hwel there was an excess of females, and 
at Palo tins >vas associated with a predominance of green. 
Finally, as the season advanced and tlie Spartiim. came into 
bloom, a pure green type appciired ; ami from the fact that no 
other form hatched from the larva' which 1 collected, it seems 
probable that in the summer this is the predominant type of 
both sexes. 

1 n conclusion, I wish to acknowledge my indebtedness to my 
bi'other for much valualde help in collecting the beetles. 

Zoological Laboratory, Cambridge, 

July 1906. 
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[In the tables reference is made to the figures given by Bateson, 
P. Z. S. 1895, plate xlvii.] 


Table 1.— Collection made at Granada, Marcli 25-28. 


Description. 

Males. 

Females. 

Col- Per 
lected. cent. 

Col- 

lected. 

Per- ' 
cent. 1 

A. Dark undersides. 

Red, spottwl (Bateson’s fig.s. 1, 2, 3, 14, 19) 
Gi'een, spotted (B., tigs. 4, 5, 6, 13) 

Red, spotted and striped (B., tigs. 7, 8, 30) 
Melanic reds (B., figs. 10, 11, 12) 

Green, spotted and striped (B., figs. 27 28) 

Total dark undersides 

B. Intermediate underside.s. 

Rod, spotted and striped 

Red, spotted ... 

Green, spotted and striped 

Total intennediate 

V. Light undersides. 

Green, striped (Bateson’.s figs. 22, 23) 

Green, spotted and striped (B., figs. 25,27, 28) 

Total liglit uuderhidev 

fi74 69 

34 3-5 

77 8 

28 3 

4 ' 0*5 

60 

23 

17 

19 

6 

1 

11 1 
6 

4 

5 

1-6 

817 ' 81 

i" 

115 

27*5 

■} « 

1 

i 

6 ! 0-6 

1 


»j .. 

274 

U 

68 

3T) ' 

156 10 

288 

71*5 

Total 

! 

978 100-5 

404 

99 : 


Table II. — Couples recoi-ded at Gr.uifida, March 28. 


Descriptiou. 


Total I Keniained l[ 
recorded' coupled !' 

as I after i 
gathered.' death. I 


Description. 


Total 

recorded 

as 

gathered. 


^ I red, spotted, dark 

^ red, spotted 
? red, melanic ) 

i red, spotted, dark ) 
? green, spotted, dark ) 
i red, spotted (one ^ 
melanic) ^ 
green, striped, light J 

red, melanic ) 

red, spotted & striped ) 


17 

6 

4 

68 

2 


10 

2 

3 

40 

1 


j S gi'een, spotted, dark ) 

' ? green, striped, light .. ) 
i green, striped, light ' 

? red, spotted, dark (one ^ 
melanic) J . 

1 (J green, striped, light . . 7 ; 

¥ green, spotted, dark ! 

^ I green, striped, light ' 


3 


3 


4 

22 


Total . 119 


Remained 

coupled 

after 

death. 

2 

1 

3 

9 

71 
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Table 111.— Collection made at Ronda, March 23 and 24. 




[ Males. 

Females. 


Description. 

' 

- - 

- 

' 



Col- 

Ber 

Col- 

Per 



lected. 

cent. 

lecled. 

cent. 

A. 

Dark undersides. 

, 





Hed, spotted (Bateson’s 1, 2, !!>) 

1 46 


12 



lied, spotted and stnp(*d (B., liffs. 7, 8, 10) 

i 11 


1 



Green, spotted (B , 4, 5, 28) 

> 3 


2 


1 

Total (lark undensides 

60 

76 

Id 

68 

n- 

Intennediate undersides. 





! 

Ktsi, sjwttiKl and striped (B., tiers. 7, 1(», 3n) 

10 

12-6 

1 

4 

c. 

Lip;lit undersides. 






Red, spotted and sti’ip(‘d (H., tijr. 7) 

1 i 





Green, spotted and striped (B., tigs, 27, 28) 

2 1 


d' , 



Green, striped (B., tig.s. 22, 23) 

7 i 


« 1 



'I'olal light undersides 

10 

12o 

10 

39 


— 

- ; 







TAiiiiK JV. -- Collfctions made at Mala^^a (El Palo). 

IV a on April 1, 2, 4, 7. on April 25 and 27. 

lYa. \Yb, 


j 

1 Description. 

Males. 

Females. 

Males. 

Femahi. j 

Col- 

Per 

Col. 

Per 

Col- 

Per 

Col- 

1 

Per 

1 


lected. 

cent. 

leeted 

cent. 

leeted. 

cent. 

lected. 

cent. 

Hed, spotU'd, dark 

26 


9 


1 


2 

, 

Red, spotted and striped, dark 

7 


5 




1 

I 

1 T\)tal dark 

32 

18-6 

It 

7 

1 

4 

3 

9 

1 Red, sjuitted ainl striped, intermediate 



2 

1 


1 


i 

1 Green, spotted and striped, light 
i Green, striped, light 

13i> 

1 806 

1 1 

. 187 ■ 

915 

1 

10 

43 


1 

48 

Plain green, light 


1 

1 , 

OT) 

_l!.j 

52 

It 

42 

j Total light 

Ul 1 

8P5 

189 

it2 

22 1 

96 

30 

90 

1 Totat. 

m" 

100 

205 

IfM) 

23 

99 

33 

99 
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Table T.“~Oollection made 3 miles north of Malaga. 

V a on April 3 and 5. V 6 on April 28. 

Ya. Yb. 


Description. 

Males, 

Fsmales, 

Malss, 

Fmnalss, 

Col- 

Per 

Col- 

Per 

Col- 

Per 

Col- 

Per 



lected. 

cent. 

looted. 

cent. 

looted. 

cent. 

lected. 

cent. 

A. Dark undersides. 









Plain red 

1 








Bed, spotted (Bateson’s iigs. 1, 2, 3) , . . 
Bed, spotted and striped (B., figs. 7, 8) 

160 


114 


17 


16 


19 


27 


2 


6 


Bed, melanic (B., figs 9, 10, 11) 

* 


2 






Total dark 

186 

58 

143 

72-6 

19 

48 

23 

49 

B. Intermediate undersides. 









Bed, spotted and striped (Bateson’s 









figs. 7, 19, 30) 

16 

5 

2 

1 





C. Light undersides. 









Bed, spotted and striped (Bateson’s 

1 

1 


i 

1 




figs. 7, 19, 30) 

18 1 

1 . 


. 1 

1 2 

6 

1 1 

1 

Bed, striped (B., figs. 20, 21) . . . 
Green, spotted and strip^ (Bateson’s 

3 




I 


1 ' 

i 

figs. 27, 28) 

9 


1 





i 

Green, striped (B., figs. 22, 23) .. 

89 


60 

• ! 

, 12 


12 

i 

Plain green ... 

1 

1 . 

1 

1 

.. 7 


12 1 


Total light . .. 

12t) 

j 37 

62 

26*6 21 

62 

24 

61 

j Total 

! 322 I 

iloo 1 

197 

1 

100 

40 

100 

47 

100 j 


Table VI. — Collection made in river-bed, 2 miles above Malaga. 
VI a on April 6. VI b on April 26. 

Via. VI 5. 


1 

1 

Males 

Females. 

1 Males. 

Females. 

1 Description. 

— 

— 


— 



- 



Col- 

Per 

i Col. 

J»ev 

Col- 

Pei 

Col- 

Per 


lected.| cent. 

1 lected. 

cent. 

1 lected. 

cent. 

lected. 

cent. 

Bed, spotted, dark 

16 


29 


U 


6 


Bed, spotted and striped, dark 



. 6 


2 


8 


Total dark 

16 

64 

I 36 

90 




46 

Bed, spotted and striped, intermediate 

2 

8 

j 

, ' 1 

m 

B 

8 

Green, striped, light 

7 

28 

4 

10 

6 

23 

■ 

88 

Plain green, light 

... 




4 

17 


88 

Total light 

7 

26 

4 

10 

9 

40 

16 

68 

Toxai 




m 

23 

100 


1,00 
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6. On Species of Crustacea of the Genera Pti/chpffnathui 
Stiinps. and Palamon Pabr. from Christmas Island. 
By Dr. J. G. de Man, of lerseke, Holland. 

[Received October 20 , 1906 .] 

(Plates XVll. & XVIII.^) 

The Crabs and Prawns descrilied in this paper were sent me 
for examination by Dr. W. T. Caiman, of the British Museum. 
They wei*e collected by Dr. R. llauitsch, of the Raffles Museum, 
Sit^pore, who wrote to Dr. C. W. Andrews regarding them : 
“Tne Prawn and the Cr-ab ^ere obtained from a small, artificial 
freshwater pool, on Chiistmas island, above the waterfall, which 
proliably did not exist in your time [ 2 . e. when Dr. Andrews was 
on the island in 1897-1898],” Dr. Andrews adds that at the 
time of liis stay on the islaml the sti’eam in question \i^as a very 
small thread of water, trickling down the precipitous liill through 
thick bush, without pools of any size or depth, and tliat he care 
fully explored it for Crustacea without finding any. Of couise 
it is just possible that they umy have existed in some pools not 
visited hy him. 

Ptyciiognathus rusiLLiiS Heller. (Plate XVll. figs. 1 - 5 .) 

Ptychognathiis puailliis Heller, Criistaeeen der Novam Reise, 
1865, p. 60. 

Ptychognathm pusillus de Man, in Zoolog. Jahrh. (Spengel), 
vol. IX. 1895, Abth. f. Syat. p 99, Taf. 28. fig. 22. 

One male and one female without eggs from a freshwater pool 
on Christmas Island. 

Ptychognathus piisilluh Heller was founded, forty years ago, on 
a single female specimen <‘ollected hy the ‘Noiam* Expedition on 
the Nicobar Islands ; Heller did not figui’e bis species. A new, 
detailed description, illustiated by several figures, of this type- 
specimen, preserved in the Museum of Vienna, appeared in 1895 
in my paper on the Decapod OVnstacea gathered by Captain Storm 
in the Indian Archipelago : 1 suggested in tliis description that 
Ptyehogvaihns pustUiis should be regarded eithei* as a distinct 
species, the male of which was still unknov\n, or as a }oung indi- 
vidual of anothei* known species, perhaps Piych.pUipea A. M.-Edw., 
from Celebes, or Plych, intermediua de M., from the Moluccas 

i /. c. p. 100). Ptychognathm pusillmj however, apparently a rare 
reshwatei* crab, has not been met with dining the long period 
of foiiiy yeai’S, and its rediscovery 011 Christmas Island is there- 
fore particularly interesting, especially because not only the female 
was found, but also the male, which hitherto was unknown. 
The two specimens prove that Piych, puaMm Heller is a “ good 
species,” different from all its congeners. 

* Fpr •xpliutation «tt tlio PIate% see ji. 66U. 
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The female from (JJirisf.mas Island is of a somewhat larger size 
than Holler’s type specimen ; the iiiensnreinents are the same, 
excerpt Halt the greatast width of the eampace of the female 
fi'om Christmas Island is a little larger in proportion both to 
the length of thi‘ cai'apaoe and to th(‘ distance between the 
external orbital angles, 'riui exognath of the external niaxil- 
lipedes, though still less broad than thii ischinm-joint, appears 
broailer in jiroportion to this joint than in Heller’s younger 
type specimen, and the chehe are coinparativ^tdy larger. The 
tips ol* both tingei s carry some stitlisli hairs on their outer surface 
close to the lu^rny border; these hairs are more numerous on the 
tip of the fixed finger. In the Viiaina type specimen these hairs 
were, no doubt, worn oil*. ’I’he ilactylus carries G or 7, acute, 
conical teetli, and the fixed tingcT 4 or 5, which are a. little larger. 
Tliese slight difreren(H‘s are caused by the larger size of this 
.specimen, which, for the rest, fully agrees with Heller’s type. 
Tlie male is larger tlwin the femah' and more than once and a half 
as large as I Idler’s type s]>ecimen ; regarding tlui proportion of the 
measurements of the (ytrapac(‘, the male agrees with the female 
from (Jhri.stmas Island. 'The cejihalothoiax also fidly agrees in its 
other characters with my deseiiption of 181)5, except as regards 
the outer footjaws. I suggested in that ]>aper that, in the male, 
the exognath slioiild 1 m‘ as bvo.id as or perhaps e\en a little broader 
than the ischium-joint; tlii'^ supjiosition is now eontirmed by the 
mah' fi'om (fiiristmas Island. Jn tins male, indeed, the exognatli 
(I’l. X\' 1 1. fig. 3) a})p(‘ars a liftlr f^roatfrr than the iscliiiim, the pro- 
poi’tion ))i‘(w(‘en them lun’iig as 1 J : It); the exognath is distinet.ly 
eon\'(‘x longitudinally and also a litt le trans\ ei'stdy. The merns- 
joint fidly agu'es with that of the tyjx* sjiecimtm, its antei'o- 
laleral a,ngle being roundcsl, whei'Oas tlu^ external margin, so far 
a.s it is contiguous t-o the exognath, a jipoars very slightly concave ; 
the outer half appojirs, umler a lens, finely granulate. The 
exognath is somewliat ]>unetate. except, on tlie inner hordor and 
j>osteriorly, as is also the eiidognath, (*xeept in tlie middle, ami 
shoi-t stiff S(‘ta‘ are insert<‘d on the piincta. The ahdomon (fig. 4) 
resembles that of Ptf/ch. polio ni d(‘ M. from Madagascar (de Man, 
Lc. Taf. 28. fig. 2t)//), as is proved by the figure and the measure- 
ments. Htei ninn and abdomen are pnnetate ; the 3rd, 4th, and 
5th segments of the abdomen, counting fiom the has<‘, carry, 
mor(*ovci‘, each a. largta* }>it on their aiitm'o- lateral angle and 
another on the a,nt(*rioT* half at either sidi* of the middle line. 

The eh(*lipedes are e([ual (fig. I ). The punctate, anterior surface 
of the isehium caia'ies one or two short, stiff’ .setie. The upper 
border of the merus is liaiiy on its proximal luvlf, the obtuse 
anterioi* liorder is granular and a little jnibeseent proximally. 
The up[iei’ surface ()f the carpus is clo.sely, but finely punc- 
tate, the ri‘.st smooth, but it appears finely granular under a 
lens in the female; the internal angle is obtuse, though not 
rounded. The eliela? (fig. *5) rosemble closely those of Ptych, 
harhatm^ not only as regards their general shape but also because 
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the fingers are provided, e,ac1i^ exactly as in that species, uylth a 
tuft of hmr\ the cliehe also mudi reseinhle tliose of Ptych, pilipes 
A. M.-Edw. fmm the Philippine Islands, but here the tufts of 
hair are wanting. Measured horizontally, the chelfe a])pear just 
as long as the distance helwecn the antero-lateral angles of the 
carapace ; the palm is a- little shorter tlian the lingers and, at their 
articulation, a little higlu'i* than long. The c()nv(‘X, outer surface 
of the palm, under a lens, ajipears very finely, but closdy, punctate, 
though smooth to the nak(^d eye ; both the u[)perand tlu‘ lower 
borders are rounded. The somewhat curved, tajx ring dactylus 
Ciirries 7 or 8 small teeth, which :ue latiuu* ohtuM^ ex(*ept two or 
three near the tip; the iimnobile (ing<'r has 5 or (> more conical 
teeth, which are larger than those of the dardylns, especially two 
or three in the middle. 'riu‘ fingei s are linely and closcily punctate, 
just like the palm; on the middle of the outej* surface of the 
fixed finger the puncta are arranged in a longit udin.d row lhat 
extends from the tip almost to tin* middle of the |)alm ; a few 
larger, impressed puncta occur on the distal lialf of tie* imlex just 
above that row'. As in Ptyck. harhaitts. each finger carriesr/ doce 
tuft of hrowu woolly hmrs on the I'roximal half of its oiitei* surface ; 
the tuft of the dactylus does not. extend on to tlu' uj>pi‘i' Ijoidei* 
of the finger, and that of the fixed finger rt'aches only halfway 
betw'oen the teeth and the lower hor<ler. ^riK‘ tijts of tin* fingers 
havf* horny margins : on the oiihu* side of tlu^ (ip of t.lie fixed 
finger, (‘lose* to and pnralhd with the Iioi-ny (‘dge, are seen a 
few shoit, stiliish setfc, though much less numerous than in tin* 
female; on tho ti}) of the dactylus tinware perh.aps worn oft. 
The inner surface of the chehe (palui aiid fingers) is smooth and 
glabrous. 

The auihulatory legs are hairy on tin* up])er side of their basal 
joints, and a few stiff setie occur on tin* lowa^r surface* of i.schium 
and mcu’us on either side of the articulation hetweem thes(‘ joints; 
the posterior border of the last tw'o joints is aisc) setosi*, ainl row's 
of short set.{e occur on the lower side of tin* ])ru])odit.es of t he 1st 
and 2nd pair. For the rest, the u[H)er and l.he lower ])()rders of 
these legs are glabrous, devoid of the long //re/r.s- tliat. are character- 
istic of Ptych. pilipes A. M. Edw . The meroj)oditesap])car nndci- 
a strong lens vewy finely granular, exce2)t those of tin last pair, 
which are almost smooth and only piim*tate; the puncta are 
small and numerous, but three or four larger [mneta in a longi- 
tudinal row are found on (he middle of the imaopodites of the 
last pair. Just as in Ptyeh. havhaius A. M.-Edw.. there is no 
subterminal spine on the anterior boi<lei* of the merojxxlites. 
The following joints are also punctate, and the dactyli arc* I'idged 
longitudinally both on the upper and low'ei* sides. 

On a yellow gi'ound-colour the uppei’ surface of ('arajiace and 
legs is marked with innumerable, small, irregular spots of a dark 
purple colour, which on the epigastric and protogastric regions 
are almost confluent. 

Among tlie twelve species of Ptychognathns, ceHainly Ptych. 
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barhatus A. M.-Edw. a mwt^ine crab from New Caledonia, which 
has also ]>eeri observed on tlie shores of Atjeh, Penang, and of 
the islands between Japan and Formosa,, is the most closely 
related form. As regards tlie proportion between the length of 
the canipiico and the greatest width of it in adult specimens, both 
species fully agree with oncj another, but in young individuals the 
carapace of harbrfttts is slightly broader in proportion to its length 
than that of pasillas (do Man, 1. c. p. 104). At all Jiges, how- 
ever, lM)th in the male and in the female, the cephalothonix of 
barhatm is anteriorly distinctly broader in proportion to its 
)(‘ngth, as is pi’oved by coin})nring the jneasurements of the length 
of the carapace and of the distance between the extraorbital 
angles ; the extraorbital teeth i*nn therefore more obliquely with 
regard to the median liiu‘ of the carapace in Ptych. pusillus than 
in riych. barhatm (figs. 1 and 6). In pjojx)!^!^! to the greiitest 
width of th(' carapace th(‘ front ai)pears a little broader in barhatm ; 
it has the same forjii in both species, but the granulated line that 
runs immediately behind the frontal m.argin is, in the middle 
line of th(‘ carapace, eontiynoas to that margin in barhatm, 
whereas in Heller’s s]HH‘ies (fig. 2) both lines are distant from one 
another in the middle. In Ptych, harbatas tlie epigastric lobes 
are situated farther from the frontal border than in pusiUns 
(tigs. 1 and (>). In Plyck. harbatfts the 2nd and the 3rd antero- 
lateral teeth of the carapace are more salient and the incisions are 
deeper than in pasiUas\ near the antero-lateral teeth the carapace 
id pusillus is somewhat yranulated, but in barbatus not. 

The exognath of the (‘\t,ernal maxillij)edes of tin* adult male of 
Ptych. harbatas is oac-third broader than the ischium, and in the 
adult femah* it is just as broad or (‘ven very slightly broader than 
the iscliium ; in tlie adult male of pasillm the exognath appears 
a little le.ss hrond in proportion to the isc^hium, and in the female 
the ischium is decidedl> broader than the exognath. 

I’lie slight ditlercnces exhibited by the legs are of little im- 
portance. But for a few hairs on tln^ outer side of the tip of the 
fixed linger in the ftauale, the extremities of the lingei’s of barbatus 
are glabious. Ptych. harbatas is smaller than pusillus and the 
habitat is dillerent, the former being jnobably a marine s|^ies, 
the latter a freshwater one. 

An adidt female of Pseudograpsus barbatus Rumph from the 
River Wukur, on tlu» island of Flores, is lying before me {idde 
de Man, in Max Weber’s ^ Decapodeii des Indischen Archipels,' 
1892, j). 317) ; it will be nsefnl to indicate the differences between 
this specimen and the female of Ptych. pmiUus Heller, since they 
much resemble each other. Both sjiecies, of course, differ at 
first siglit by their extcnial maxilli pedes ; the rounded antero- 
external angle of the mer us- joint is less strongly produced in 
Pseudograpsus barbatus tlian in Hellei’’s species, and the exognath 

* Fti/ch. harhafm is silso described in Prof. Alcock's w»>rk : “ Material! for a 
Carcinological Fauna of India. — No. 6. TIio Braebyura (^atometopa or Grapsoidea,’’ 
Journ. Asiatic Soc. Bengal, Ixix. (2) no. 3, 1900, p. 406. 
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of the former is, in the middle, only half as broad as the ischium, 
whereas it narrows more anteriorly. The epistome has a different 
form : in Ptych. pusiUus it is barely broadei* laterally than in the 
middle, but in Psevdogr, harhalus the posterior margin is strongly 
arcuate, so that the epistome appears much broader laterally than 
in the middle. The legs are much alike in lx)th species, but in 
Ps&adogr. harhatus the last three joints of the ambulatory legs 
are much more to'tnentose, Psevdogr, harhatus finally attains a 
larger size. 


Measurements of the two specimens of Ptych, pusUlus Heller 
fi’om Christmas Island, in millimetres. 


d. $. 

Distance between the an tero- lateral angles of 

the carapace 1.3*5 10*5 

Distance between the second teeth 17*5 13*25 

Distance between the third teeth, i. e, the 

greatest breadth of the carapace 18 13*75 

Breadth of the carapace at the posterior end of 

the lateral margins 17 13 

Length of the carapace, in the middle line ... 14*5 11*5 

Breadth of the frontal boixler 7*2 5*5 

Breadth of the posterior border of the carapace 7*5 6 

Breadth, in the middle, of the ischium- joint 

of the external maxillipedcs 2 1*5 

Breadth, in the middle, of the exognatli 2*2 1 *3 

Horizontal length of the chelm 1 3*5 6*5 

„ M o palm 6 3 

Height of the palm, at the articulation of the 

fingers 7*75 3*3 

Ijength of the antepenultimate joint of the 

abdomen, measured in the middle 2*1 

Length of the penultimate joint 2*1 

Breadth of the posterior >K)rder of this joint... 4*12 
,, ,, anterior ,, ,, ,, ... 2 7 

Length of the terminal joint 2*6 


Revision of the Genus PrrcHOGXATnrs Stimps. 

The genus Ptychognathus, ci*eated by Stimpson in 1858 (Proc. 
Acad. Nat. Sci. Philadelphia, p. 104), and identical w ith the genus 
Gnathograpstis A. M.-Edw. 1868, is, at the present time, September 
1905, represented by the following twelve species : — 

1. Ptyokognathvs glaher . 

2. ,, Heller 1865. ?• 

3, „ riedelii A. M.-Edw. 1868. $ . 

3 a, „ „ var. pilosa de M. 1892. d • 

4, ,, piUpes A. M.-Edw. 1868. S • 

6. „ harhatus A. M.-Edw. 1872. d ? • 
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6 

Ptyciwgnaihns iniermedim de M. 1879. d • 

7. 


d'Cntatus de M. 1892. S ? • 

8. 


spinicarjnts Ortm. 1894. S* 

9. 


polleni de M. 1895. d . 

10 . 


afflnis do M. 1895. d . 

11. 

'll 

onyx Alcock 1 900. d • 

12. 


andamanicue Alcock 1900. $ 


Of all these species the male is known, except of Ptych, anda- 
maniciis Alcock, which is, however, probably hleiitical with 
Piych.riedelii A. Al.-Edw. ; of five Rj)ecios only has the female 
been observed. 

AccoT-ding to their outer appearaiice and physiognomy these 
12 species may he divided into three natural sections. The first 
sect ion represented by five species, viz. Ptf/c/f.deiUaitis^spinicarpuSj 
polleni, affiiiis, and onyXy of which Ptych. dentatvs is tlie typical 
form, is distinguished by the following chaiwters The carapace 
is hardly broader than long, the regions nsually quite distinct, as 
also the epigastric lobes. The three teeth of the a ntero- lateral 
margins are sharp and sjdient. Front prominent, laminar, 
straight, or nearly straight. Inner angle of the carpus of the 
cludipedes produced, in the male, to form a more or less long 
spine, except in Piych, deniatusy in which the inner angle is acute, 
but- not spiniform, (JhelaF* glabrous on their outer surface, excejd; 
in Ptych. onyx, in whicli there is .a tuft of hair in the huger-cleft 
and (*xt(‘nding along the fixed fing(‘r. Ambulatory h‘gs hairy, 
the anterior border of the merus wdth a subterminal spine. 

T1 le second section is com|)osc‘d of Ptych. (jlahcVy riedelity with 
its variety 2Jilosa y /*tych, aitdamanicifs ; Ptych. rwdclil may 
he legarded as the tyjie. The carapice of Ptych, riedelii and 
midainmiicvs is hardly broa.<lei' tlian long, that of glabcVy however, 
is distinctly broader than long. The upper surface is quite flat, 
much de])ressed, the regions are not or hardly indicated, and the 
epigastric lobes are wanting. There are two t(*eth behind the 
extraorbital angle, as in the two other sections, or one {(jlabe7*); 
the teeth are small, not veiy acute or distinct. Front prominent, 
laminar, slightly sinuous, fuirowed transversely. Inner angle of 
the carpus of the chelij)ed(‘s obtuse*, nmnded, or (in Ptych. unda- 
pronounced, though not spiniform. A brush of stiffish 
hair at the tip of the fixed fingei* on it-s outer surface, except in 
Piych. glaber ; chela? for the rest glabrous, except in Ptych. riedelii 
var. pilosa. Ambulatory legs haiiy ; subterminal tooth on the 
anteiior border of the merus inconspicuous or blunt. 

The third section is lejaesented by four species, viz. Ptych. 
jmsilliiSy pilipeSy barbatus, and intermediuSy of which pusiUus 
may be regarded as the ty})e. The carapace is decidedly broader 
than long, flat, though not much depressed. Regions more or 
less distinct, as also the epigastric lobes. Front not prominent, 
distinctly sinuous, and transversely ridged. The three antero- 
lateral teeth are not very conspicuous. Inner angle of the carpus 
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of the chelipedes obtuse, or little pronouneod, never spinifonii. 
Fingers, in tlie male, with a tuft of hair on tlieir outer surface, 
pTOximally {harhatns, or glabrous ; in tlie latter case the 

palm is either sinootli on its outer side oi* granulated 

(intermedhis). Ambulatory legs more or less baby, no sub- 
terminal spine on the anterior boj-der of the rneropodites. 

Artificial key to the males of the ludo-Pacifio species of 
the genus PUiclunjnaihm St imps/ 


1. Fingoi'h glaln-ous on tlicir ouU r hid** (provunally f) 2. 

1. Both tingors, or oiu* of n ith a tuft of hair on then outer 

Kuifnce, proxiiiiall.v 3 . 

2. Exognath of e\t(‘nuil inaMllipedes in the aduli male, twice* 

or more than twice as hroad as the ischium X 'f. 

2. Exognath less than twice as luoad as tlie ischium 5. 

4. Inner surface of the chtdie glabrous ({. 

4. Inner surtace of the jialiii with a tiitt of haii ; carpus witli a 
hiiiall, acute tooth at th<‘innei angle; second and thir«l antero- 
lateral teeth of the earapa<e sharp, salient; epigastric lobes 
distinct dentatns. 

C. Inner angle of the earjuis ol>lnse or jMonoiinced, hut not spiiii- 
form ; u hmsh of stifli-'h hair at flu* liji (»f the fixed hiigei 
on its outer siirfaee, siroiul and third antero-lateral teeth ot 


the (luite flat, much detiressed carajiace not salient, mcoii- , , • 

spicuous \ 

I (indama)ncifs 

(>. Inuei angle of the cai pus product d lo lorm u long spine, no 
brush of stittish hair at the tip of the fixed fing»*r on its outer 
surface; second and third antero-lateral teeth of the flat, 
though not particularly depressed carapaci* salient, sharp 
0 . Tw’o teeth behind the exiraorhital angle 
f». One single, sniull tooth behind the extraorhital angle: innei 
angle of the car[uis lounded; outer suifate of the chel.e 
siuoiitli ; amlmlator\ leg*« with long hairs on lioth margins . 

7. Outer surface of the cliela* smooth, towaids the base of the 
immobile finger 

7. Outer sui^'aee of tin* cliche distinctly granulated; iiiiti’ro- 
lateiul teeth of the earapae»‘ as little piommeiit as in rttfch. 
nolfhi, gciieial shape of tlie laiajiaie as in Vljfch. 
and ambulHiory legs, a^t in lli.it species, veiy hairy 
H. Inner angle of the carpus pioduccd to form a sh<*rt, sharp 
Mpme 

H. Inner angle ot the carpus edit use , «listanee belwt'en the extr.i- 
oihital angles niueli shoitei than the length ol the iarai*aee, 
epigastric lobes disliiu’i , aiuhulatiu’^ legs \erv hairy 
9. Distance between the extiaorhital angles much shoi ter than 
the length of the caiupace , ejuguslue lobes dislmcl 


carpus. 

7. 

pi after. 

8 . 

tn(( nuedtus. 
Ih 

pihjte.s 

pnllciLi. 


* JPtprh. andamanicvs Aleock is included in this kc}, tliougli only the female is 
known, heeanse this species i^ prohahlx identical with rudiln, or in any case most 
closel} relateil. 

t The word “ proximall> ” is added, b<*causc* in Pfpvh. riedeht and andamanicus 
there is a small tuft of hair at the distal end of’ the iniiiiohilc fiiigta, externally. 

J Only the ^ouiig female of andamanievs is kiiowui. In it the breadth of the 
oxognath is nearly twice that of the ischium; wc may therefore conclude that in 
the adult male the exognatli wdll he t w ice or more than twice as hroad as the ischium, 
because, a.s a rule, the exognatli is, in this genus, less hroad in tlu* female than in 
the male. 

§ Theat two species are jirohably identical. The carpus of the chelipedes of 
riedelii has a tuft of hair on its outer angle, both in the male and in the female ; m 
Alcock’s description of andamanicus this character has not been mentioned. Ftych» 

riedelii ha.s also lanm observed at Atjeh. 
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9. Distance between the exlraorbital angles as long as the length 

of the carapace ; no epigastric lobes affinis, 

8. Both fingers with a tuft of hair pro\imall 3 ' 10. 

3. A tuft of hair in the finger-cleft and extending along ilus fixed 
finger; earaptico hardly broader than long, depressed ; teeth 
of the antero-lateral bordtu* sharp and salient ; inner angle 
of the wrist produced to form a hnig ^piiic onj/x. 

10. Exognath of external maxillipede^, in the adult male, more 
than twice as broad as the ischium ; epigastric lobes want- 
ing; a brush of stilfish hair at the tip ot the fixed 

"‘•'•"“‘Uy Ivar.pftoa. 

10. Exognath, in the adult male, not once and a half as broad as 

the ischium 11. 

11. Upper surface ot the carapace gianuluted near the antero- 

lateral margins ; second and third antero-lateral teeth of the 
carapace not salient ; epigastric lobes distinct ; gramilate<l 
ridge behind the frontal border distinctly #ej)arated from it 
ill the middle pmtllm. 

11. Upper surface of the carapace, which is broader anteriorly 
than that of piisiUua, not granulated near the antero-lateral 
margins; second and third antero-lateral teeth inoie salient 
than those of ; epigastric lobes distinct; granulatefl 
ridge behind the frontal margin contiguous to it in the 
middle line hayhntna. 


Ai*tificial key to the known fenmles of tlie species of 
Pi ychoyn ath as , 

1. Carapace hardly broader than long, front inomiiicnt, nearly 

straight 2. 

1. Carapace decidedlj' broader than long, front litth- j)roniim>nl 

and distinctly simious 3. 

2. Regions of tlie flat, though not jmrticulai I.y dejnessed cava]>a<’e 

and epigastric loliesd'stinct ; antero-lateial teeth ot the cara- 

jiace sharp and salient tfentafus. 

2. Regions tif the much depressed and quite flat carajiaee hardly . .... 

indu-attKl ; no epigastric loliei, ^ 'andaZnicu,. 

.3 Upper surface of the carapace granulated near the antero-hitei al 
margins; ridge behind the frontal margin distinctly separated 
from it in the middle; exognath of external niaxilli])edes 
distinctly' less broad than the isehium pustUus. 

3. Upper surface of the carapace, which is anteiiorly broader than 

that of pusilluSy not granulated near the antero-lateral 
margins ; ridge behind the frontal margin contiguous to it 
in the middle, exognath of outer foot jaws just as broad or 
very slightly broader than the ischium barbatus. 

PALiEMON (EurAL.®MOiN) LAR Fabr. var. ? (Plate XVIII. 
figs. 7-19.) 

One male and one female without eggs from a fi'csh water 
pool, Christmas Island. 

During the two or three la^t decennaries several carciiiologists 
have i-egarded a more or less large number of described species of 
the suhgenus Eu'palmmon as synonyms or, at the utmost, as 
individual or local varieties of Palmmoa {EupaUemon) lav Fabr. 
(confer: de Man, in ‘Notes from the Leyden Museum,^ 1879, 
pp. 168-173; Ortmann, in ‘Zoolog. Jahrbucher (Spengel),^ v. 
Abth. f. Syst. 1890, p. 724; Couti^re, in ‘Annales Sciences 
Naturelles,’ Zool. 8™* s6rie, t. xii. 1900, p. 292, and other papers 
of the same authors). Seveml specimens of Pal, lar Fabr. from 
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different localities of the Indian Archipelago, described, in 1892, 
in my paper on the Decapod Criistacefi collected by Prof. Max 
Weber, are lying befoie me, as also are specimens fi’om my own 
collection. When the young male from the River Palopo on 
the island of Celebes (de Man, in Max Weber, Zool. Ergebnisse, 
ii. 1892, p. 447) is compared with the male from Christmas 
Island, a doubt occurs to im^ whetliei we are right in considering 
these two Prawns as belonging to one and the same spc'cies. The 
male from the River PalojK) (PI. X Vlll. figs. 16~19)is certainly a 
typical example of Pid. lar Fabr., but in the male from Christmas 
Island, the size of which is even a little smaller, all the legs have 
a much stonier shape, and there* are nodonbt still other differences. 
Specimens of Pupahvmou , presenting the saim* characters as this 
male from Cliristmas islainl, ha\<* formerly been referred by me, 
and no doubt also by otfiei- authors (because this foini is piol)ably 
also widely distributed throughout the Indian Archipelago), to the 
‘‘ well-known ” Pal. lar Fabr. ; but it app(*ai*s to In* a (piestion 
whether this form mag still he regarded as a rarietg or not. I do 
not venture to <lecide this <[m‘.stion at present, becaust* tlie speci- 
mens are apparently young, but 1 wish to <lrav\' tlie athuition of 
ciu*cinologists to it, confining myself at ])resent to describing the 
specimens from Christmas Island accurately. 

These Pjuwiis are, no doubt, young; the nude is (>2 mm. long 
from the tip of the rost.J’um to the end of the telson, the female 
43 mm. The (‘arapaceof both is smooth. The lanceolate* rostrum 
(PI. XVlIl. fig. 7) of the male is rather short, shorter than the 
peduncles of the inhu nal antenna*, reaching but a little beyond the 
penultimate fnnt of these peduncles. The u].>per bolder, slightly 
arcuate abov t* the eyes, is somewhat directed downward, though 
the acute tip extends horizontally forward; it cariies eight equi- 
distant teeth, that reach to the tip. 77/e Jirst two teeth stand on 
the carapace, the third just befoin* the frontal uiaigin, above the 
insertion of the eye-peduncles, and tlnse teeth diminish a little 
in length from the second, that is the longest, to the last one. 
The distal half of the lower border earries three eipiidistant teeth 
that are smaller than tho.se of the upjier horder, and the first of 
which is situated just helow llie antepenultimate tooth of the 
upper border; the acute tip of the 3rd is a little farther from 
the extremity of the rostrum than from the tip of the 2ud 
tooth. At the level of the 1st tooth of the lower margin the 
rostrum is j^tst as broad above as below the lateral carina, and the 
height of the rostrum at its base is a little larger than its breadth 
Indow that cai'ina. Hejmtic and antennal spines as in ty])ic!ivl 
speeimeiis of Pal. lar. Of the two paiis of spinules on the upper 
surface of tlie telson, tlm anterior is inserted on tlie middle, 
the posterior midway between the miterior jmir and the tip of 
the telson. The telson ends posteriorly in a shaip tooth ; the 
inner of the two spines on either side projects half its length 
I)eyond the median tooth, whereas the outer spinule, liarely half 
as long as the inner, reaches not so far backward as the median 
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tooth. The short flagellmn of the internal antennae, which is 
just as long astlieir peduncle, is seiTulate internally, and coalesced 
for a very short distajice, i. e. for ^ of its length, with the outer 
flagellum. 

The legs of the first pair reach with tlieir chelae beyond the 
antennal scales ; the chela Ls u Utile more than half as long as the 
carpus. 

The legs of the 2nd pair (figs. 8 and 9) are miequal, the left 
being a little larger than the other. The left leg (fig. 8), which 
is somewhat shortei* than the body, projects moie than half 
the carpus beyond tlie antennal scales. ^Jlie cylindrical nierus, 
that slightly thickens distally, is four times as long as thick. 
The carpus, which is a Utile shorter than the merus, has a rather 
sioai^ conical shape ; it thickens considerably towards the distal 
end, appearing hcae more than ttoice as thick ns at its base, when 
looked at from abo\ e, and its width at the, ilistal end measures 
two-fifths of its length. Tlie chela is somewhat longer than morns 
and (carpus taken togethei*. The palm is ixearly once and a half 
as long as the carpus, and one fonrlh longer thaji the fingers, whicli 
are a little cui*ved inward, so that tin* iun(‘r border of the chela 
appears somewhat concave ; the palm, distinctly broader than the 
carpus, is sonuioloat broader than thick, though but very little, the 
breadth in the middle being in pro|x>rtiou io its thickness as 
15 : 13, so that it appetiis almost cylindrical. About at one-third 
of its lengtli from the articulation the imniobih* finger is armed 
with a conical tooth (fig. Id), half as liigh as the finger is broad 
at this place; behind it is seen a smaller 1 ‘oundiHl tooth and, 
between the latter and the articulation, four or fivi* extremely 
small and low rounded teeth. I’he <lactylus appears, at its base, 
a little broader than the fixed finger (fig. 8), and is armed, just 
in the middle, with a slightly curved, coniciil tooth, which is a 
little larger tlian the* foremost tooth of the index ; opposite to it 
on the fixed finger is small notcli (lig. 10), that fits the 
tooth. Between this tooth and the aiticAilation there are still 
five or six, much smaller, obtuse, somewhat une(jual teeth. The 
tapeiing fingers theiefore <lo not sliut cl(»se together ; l^tween 
the foremost teeth and the tip the cutting-edge is sharp. The 
joints of this leg are e\'erywbere covered with innumerable minute, 
sharp spinules, except on the usual, naked lines ; these spinules 
are more crowded and a little larger on the outer and on the 
inner border of the palm and near the finger-cleft on tlie upper 
surface, whereas they are less numerous on the rest of the upper 
and on the lower surfaces. They are few in number on both sides 
of the fixed finger ; on the out^r margin of this finger they are 
also few in number, but larger than on the inner liorder of the 
palm. The .outer side of the dactylus is thickly lieset with 
slenderer, larger spinules, the sharp tip of which is curved 
upwai'd, whereas the inner part of the upper and lower surface 
is nearly smooth. A few microscopical hairs occur on the outer 
and inner borders of the chelf and of the other joints. 
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The right leg (fig. 9) resembles the one described (confer the 
measurements), but the pjilm is a little less hroacl than the distal 
end of the carpus, and the crowded spiuules on the inner border 
of the j>alm are decidedly large r than those on the ouUn* border. 
The toothing of tlie fingcTs is also difierent, the teeth being m/iich 
smaller. The fixed finger caiiies a ininntc, conical tooth at one- 
third of ite length from theaj licidation.aud a smaller one behind 
it; at two- fifths of its lengtli from the ai*ticula.tion the dactylus 
carries a similar, small, acnt«» (noth, and l)etweei\ it and the arti- 
culation four much smaller tectlj, also sharj). The palm of both 
legs is somewhat marbled by darkia* flecks; tl)e lingers are bluish 
on tlicii* lower side with yellow tips, wlmreas tlieir pale yellow 
upper surface is mark(‘d with ihree or four blue hands. 

The thrtMi following legs are also of a stonier shape tlian in the 
typical specimens of Pah lav. Tlie :»id pair reach to the end of 
the antennal scales, the 1th are a little slunter, and the i5th pair 
reach to tin; disial thir<l [laii (.f ih(^ scales. The br(‘adtli of tlie 
meropodites of tlie .‘Ird pair (IM. X^'J^1. lig. 11) is little more 
tlian of tlieir lengfh, and tied of the propodites little more 
tJian of the length of lliese joints. 'J'he basal joints and the 
meropodites are smooth ah()v<% hut their lower siirhice is beset 
wnth small spiuules, n few' of which occur also on tlieir outer 
sui*face. '^Jdie carpo|)()dites are on all sides covia ed with similar 
spiuules, and tlie propodites are still more spinnlose; the spiuules 
show' here a. tendency to be .arranged in lonijiindinal rows. The 
low^er border of the projiodites carries a roiv of larger spines^ 9 or 
10 on the propodites of the .‘Ird Ii'gs, which are 0*.‘1() ()'4 mm. long; 
on the ]n’oj)odit< s of t he Tith (lair these larger sjiirns of the low’or 
bonier are 14 or 15 in niiniher and become dislally a little longer, 
so that the last one near the articulation of the dactylus is 
0*55 mm. long. The daetylopodites of tlie 3rd pair (fig. 11) 
measure soimwvhat n on' t han one third, the shoiter daclyli of the 
5th one- fourth ot (heir [nojiodib s. 'I'lie ambulatory legs are a 
little hairy, especi<dly tlu* carjio- and propoditi s; tin* hairs, how- 
ever, are short and Jlne. A tuft of hairs occurs at the distal end 
of tlie upper liorder of the propodit(*s, and tliose of the Titli pair 
carry, moreover, a. brush of hairs at the far end of the lower 
Ixirder. 

The rostrum of t-he female (PI. XV 11 J. fig. 1 2) is sliglitly inclined 
dow'uward ami reaches to the di.slal eml of the peduncles of the 
internal antenna*. The upper border carries 9 teeth, the 3rd of 
which is situated not Indore, but just aboNe the frontal margin, 
two stamliiig also on the carapace; tlie teetli, whicJi reach to the 
tip, are a little unequal, the 2ud and tin* fith being longer than 
the rest, and the foremost, totitli is smaller than the preceding. 
The lower edge carries 3 .smaller teeth, the tip of the 3rd tooth, 
which is situatc^d just helow' the middle of the penultimate tooth 
of the upper border, is once and a half as far distant from the 
extremity of the ixistrum as from the tip of the 2nd tooth of the 
lower border. 
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As regards the two spines on the carapace and the telson, the 
female agrees with the male. The short flagellum of the internal 
antennce, when put back, reaches to the Ist tooth of the upper 
border of the rostrum. 

The legs of the 1st pair agree also with those of the male ; the 
chela extends beyond the antennal scales and is distinctly more 
than half as long as the carpus. 

The legs of the 2nd pair are sube<|uab the left (PL XVIII. fig. 1 3) 
being very little larger than the right. They show a less stout 
shape th.'in those of the* male, as is proved by the measurements. 
For example, the width of the distal end of the carpus is but one- 
fourth of its length, and the palm is also less broad in proportion 
to its length. The dfictyliis carries one small obtuse t(X)th at the 
end of the sharp cutting-edge (fig. 14), at one-third of the length 
of the finger from the articulation, and four smaller teeth, also 
obtuse, posteiior to it- ; the fixed finger carries one single tooth 
at the end of the cutting (‘dge. These legs arci also covered with 
small, sh'iulcr spinules ; those on the inner margin of the palm 
arc more prominent than on the outer and more numerous than 
on the upper and lower surfaces. The airdmlatory legs (fig. 15) 
are also slenderer than in the much larger niale. 

When, however, the legs of the 2nd pair are compared wdth a 
femal(‘ fi om Kadjang of the same size which belongs to the tj^pical 
form (de Man, 1. c. 1802, p. 449). then they appear in the female 
from Chidstmas Island distinctly stonier^ esj)ecially the carpus. 

The male fi'om tlie River Palo])o (p. 545) is 75 mm. long. The 
rostrum (PI. XVJII. fig. 16) roatdies to the extremity of the an- 
tennal scales. The upper border, which is slightly arcuate above 
the eyes, carries 7 teeth ; the 2nd tooth, situated above the frontal 
boT’der, is a little longer than the four following, which are sub- 
equal ; the foremost tooth is longer than the preceding and almost 
twdee as far distant fiom the penultimate tewth as from the 
.slightly upturned tip. The two teeth of the lower margin are 
situated below the 5tli and the fith of the upper border. The cbelse 
of tlie 1st pair ai e barely half as long as the carpus. There is but 
oue leg of the 2nd pair (fig. 17); this leg n much slenderer 
sluipe than those of the male from Christmas Island (confer the 
inea-surements). The carpus is, at the distf»l end, comparatively 
only half as thick as in that specimen. The ambulatory legs 
(fig. 19) aie also much slenderer than in the male from Christmas 
Island. 

I do not wish to go further into this question, but, at first 
sight at least, it appears probable that under the name of PoZ. tor 
Fabr. two different species are confounded. The following may, 
however, be added. 

Specimens lying before me from a river near Mbawa in the 
island of Fl6res (de Man, Z. c. 1892, p. 449) belong certainly to 
the same form as the male from Christmas Island. A male 
71 mm. long fully agrees with it, as regards the shape and the 
chameters of the rostrum and of the ambulatory (the 2nd 
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legs are unfortunately wanting) ; and likewise a female 50 mm. 
long witli the female from Christmas Island. 

In a paper on some species of this genus (in the Transactions 
of the Linnean Society of London, 2nd ser. Zool. voi. ix. pt. 8, 
1904, p. 292), I have alreacly alluded to the fact that in adult 
specimens of Pal, lar Fahr. from Tahiti, described by me as a 
vaiiety apectahilia^ the ambulatory legs presented a stouter shape 
than in specimens of the same size from Halmahera ; but I do not 
venture to say now whether the Prawns from Christmas Island 
belong to that variety (»r not, because they are considerably 
younger. 

M(»asurements in millimetres. 



1. 

2. 

3. 

4. 


(?. 

?■ 

d. 


Length of the body 

62 

43 

76 

43 

Formula of the rostrum 

ft 

9 

7 

9 

a 

3 

2 

3 

Length of the caipus of 1st puir of lo^s 
„ „ ohelii 

7*0 

6*3 

9*3 

5 

4.‘25 

3 

4*5 

2*8 

„ „ larger log of tlu* 2ud pair 

49 

25*5 

49 

26*6 

„ „ inerus . . 

9o 

5*26 

10*5 

6*6 

breadth of the uutuh proximal ly 

1*5 

0*6 

1*2 

0*6 

„ „ „ distally 

2-6 

0 9 

1*7 

0*9 

Length of the carpus 

8*2r) 

4*9 

9*6 

6*7 

Breadth of the car[)us proximally 
„ „ « (Hstally 

IT. 

0*7 

1*25 

0*66 

3*25 

1*25 

1*9 

1-2 

Length of the chela 

21 

9*2 

185 

8*8 

„ „ palm 

12 

1 6 

10 

4-75 

Breadth „ m the middle 

1 3*75 

1*3 

2*2 

1*26 

Thickness „ „ ,, 

Length of the shorter leg of the 2nd pair 

1 3*25 

1*16 

2 

1*1 

' 46*5 

, 24*5 


24 

! „ „ inerus 

i 

, 6 


5*25 

Breadth „ „ pioximally 

1 '5 

' 0*5 


‘ 06 

„ „ „ distal ly 

Length of the < arpus 

2-4 

O'O 


0*9 

' 7*5 

4 4 


5 

Breadth „ „ })ro\iiiiallv 

' 1*0 

, 0 65 


0*7 

„ „ diNtally 

2*9 

' 1*2 

1 

1*12 

Len^Hh of the chela 

IHT) 

1 8*65 


8*76 i 

„ „ palm 

10*25 

1 4*5 

1 

4*76 ' 

Breadth „ „ in the middle 

' 2*75 

' 1*3 


1*2 ' 

Thickness „ „ „ 

2*4 

i 1*1 


ri 

Length of the ineropodite * of the 3rd pair of legs 

7*5 

1 5*2 

! 9*2 

62 

Breadth ^ »» »» 

1-33 : 0 72 

1*3 

0*62 

Itength „ propod ite „ „ „ 

1 0*4 

4*7 

! 77 

; 4*2 

Breadth d j. .> 

' 0*78 

0*38 

j 0*65 

0*35 

Length „ dactylopodite „ „ „ 

2*3 

1*4 

I 2*9 

1 

1 


Nos. 1, 2, Christmas Island ; No. 3, male from the Rivov Palopo ; 
No. 4, female from Kadjan#^, Celebes. 


In another recent paper on species of this genus (in ‘Notes from 
the Leyden Museum,^ vol. xxvi. 1905, p. 204, pi. 15. figs. 1-4) 
I have proved that Pah reuniannensis Hoffm., from the Island of 

* The jointa of the ambulatory lo^ arc measured, their length along their upper 
border, the breadth just in the middle. 
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Reunion, ou^^lit to be regarded as a, probably lodal, variety of 
PaL lar Fabr. 

The male from Christmas Island bears a close resemblance, 
indeed, to PaL cdtifrons Hend. from British India (Delhi, River 
Jumna, Liihor<‘), described and figured in Trans. Linnean Sbc,, 
2nd ser. Zool. vol. v. 189:1, p. 444, pi. 40. figs. 4- 6. The carapace 
of Pal, aliifro'us is, however, slightly scahriculate anteriorly, and 
the rostrum n])pears considerably higher above the lateial carina 
than helow it and than in the specimens from Christinas Island; 
the caipus of the 2rul legs, finally, has also a loss stout shape. 


EXPLANATION OF THE PLATER. 

Platk XVI I. 

Fip. 1. l^tifchognathus pusillus IIoIUm*, malo from Christmas Island, X 2. Fig. 2. 

Fiont, cpistome Ac., viowod fioin Ixdoro, X 3. Fig. 3. External maxil- 
lipedo ot the right side, X 3. Fig. 4. Abdomen, X 3. Fig. 6 . Chela 
viewed from the outer side, X 3. 

tt. Ftgohounnthvs harhahts A. M.-Edw., male from Atjeh, the ce]din]othorav 
ot vvhi<*h is 10*2 imii. broad ; anterior half of the iip])er surface, X 3. 

Platk XVIII. 

Fig. 7. Falawon (Mupaltemon) Fahr. \ar. ?, rostrum of the male from Christmas 
Inland, X 2. Fig. 8, left, fig. t), right leg of the 2nd pair of the male, 
X 2. Fig. 10. Toothing ot the fingers of the left leg, X 8. Fig. 11. 
Leg of the 3id pair of the male, X 2. Fig. 12. Rostrum of the female 
from (liri'^tmas Island X 2 Fig. 13. Left leg of the 2nd pair of this 
feniah*, X 2. Fig. M. Torithing of same leg, X 17. Fig. 15. Leg of 
the 3rd pair of the female, X 4. 

10. Falanwn {Mumtlcenum) lar Fabr. rostrum of the male from the River 
Palopo, Celebes. X 2. Fig. 17. Leg of the 2iid pair of tin* male, X 2. 
Fig. IH. Toothing of tlie fingers of same leg, X 17 (thedaetyliis is a little 
loose). Fig. 10 Leg ot the 3rd pair, X 2. 


7. Nolo on Horedity in Pigeons. 

By Richard Stardks-Bhownk, F.Z.S. 

[Re<ieived November 8, 1906. J 

T. The Webbeu Foot. 

J received in 1902 a Pigeon witJi webbed feet, and, thinking it 
would Vie interesting to investigate the inheritance of this 
character, I made the following experiments with it. 

Tliere is no established strain of web-footed Pigeons, but 
specimens so webbed are occasionally met with among domestic 
birds. The character has l>een found in the Dove-cot Pigeon 
and Working Homer, alK) in the Show* Homer, Dragon, Ma.gpie, 
Tippler, Tumbler, Jacobin, and Pouter. I have myself bred bir^ 
in the F. 4 generation of a cross between a Barb and a Fantail, 
which showed this character to a considerable extent. 

So far as I can at present judge from specimens recorded by 
breeders, the most common type is a web between two digite 
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only on each foot, and it is more usual to find the development 
of the web nearly symmetrical in the two feet. 

It sometimes occurs between digits ii. and iii. sometimes 
between iii. and iv., and sometimes between all tliree. 

The instances in which it reaches the bases of the claws between 
all the digits on both feet are rarer. It htis occurred on one foot 
only. 

Though this character has been observed to occur in the 
ofTspring of normal-footed piirents, I have never heard of an 
instance in which all the young so bred wei*e webbed. It has 
been found in a pigeon bred from parents of two different strains, 
and I liave also lieard of cases in which it occurred from time to 
time in the same strain, bii*ds showing the character having 
been discarded. 

The general result of the experiments is that tJie inheritance 
of the webbed foot is Mendelian. 

It is recessive to the normal foot. 

The chamctor is not a thoroughly satisfactory one to work 
with, as it is liable to consideiuhle fluctuation in extent. 

Extracted recessivas, though all show webbing, have this 
character in various degrees ; in some it reached only to the first 
interphalangeal joint of the second and third digits, or to the 
second joint of the fourth digit. 

On examining the normal population I find that birds occa- 
sionally, though rarely, occur with webs as extensive as this. 

In the families here recorded I took the first interphalangeal 
joint of the second and third digits and the second joint of the 
foui'th digit as a minimum, and counted as “ webbed ” all birds 
with a web reaching this minimum in the case of at least two 
adjoining digits : all birds with less webbing than this being 
given as normal. 

If a much greater series of numbers could be investigated, 
undoubtedly there would be overlapping between the two classes 
of normal and webljed birds. 

On the other hand, the evidence, so far as it goes, does not 
indicate that the degree of webbing in the parents closely limits 
the amount in the offspring, for modeiutely webbed birds have 
given birds more webbed, and fully webbed birds have given 
offspring less webbed (see exp. 13 and 14). 

I hope later to make further experiments with the lower states 
of this condition. 

Web-footed d ^^d m Eoeperimente. 

The Pigeon which I used in the following experiments 
somewhat resembled an Antwerp in appearance, but was of no 
distinct variety. The web extended to the base of the claws in 
both feet, but the digits were rather closely webbed together 
except iii. and iv. of the right foot, where the web was sufficiently 
loose to allow the usual spread of the foot. The bird was of the 
Proc, Zool, Soo.-~1906, Vol. II, No. XXXVII. 37 
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ordinai’y bine colour found in Columha Uvia. The feathers on 
the back of the head were perfectly smooth {cf. Nun Pigeon). 

It was bred l^y Mr, Doggett, of Cambridge, in 1896, from a pair 
of birds with perfectly normal feet. The parents produced several 
offspring showing webbing in varying degrees. Three of these 
birds were exhibited by Mr. Bateson at the Zoological Society, and 
are described in the ^ Proceedings * for Dec. 15th, 1896, p. 989. 
(The bird used is No. 3 in that description.) 

It was also described and the right foot figured by Mr.Tegetmeier 
in ‘ The Field ’ of Sept. 12th, 1896. 

It appears that some of those birds were bred together and 
produced, among others, a bird with completely webbed feet, the 
web being sufiRciently loose to allow the normal spread of the foot 
between eveiy digit. This bird was exhibited by Mr. E. S. 
Montagu at a meeting of the British Ornithologists^ Club on 
Jan. 22ud, 1902. It is described in the report of the meeting 
(Bull. B. O. C. xii. p. 41), and again in ‘The Field ^ of Feb. 1st, 
1902 (vol. xeix. p. 177). 

“ ” Pigeon 2 m Experiments. 

The Nun is an old established strain of Pigeons, originally a 
variety of Tumbler. The feet are normal and free from fcatheiing. 
It exhibits a tuft of reversed feathers standitig up at the back of 
the liead forming the “ shell.” It is slightly larger than the pea,k 
found in the Tuihit and some similar varieties. 


Crosses hetiveen the Web-footed Pigeon and the Nun Pigeon, 

The experiments were begun in 1902. The original cross w'as 
miide between one pair of birds only, viz., those described above. 
The subsequent experiments consisted of bi*eeding from the birds 
produced by the first cross. 

The results of the experiments, so far as they concern the two 
principal characters of web-foot and “ shell,” are given in Table I. 

The table is arranged in a similar manner to that used by 
Bateson and Punnett in the description of their experiments with 
Poultry in the second report to the Evolution Committee of the 
Koyal Society. The ordinary Mendelian terms are used : — 


D and R being the oiiginal dominants and recessives ; 
DR is the first hybrid generation or F. 1 ; 

DR 

the heterozygote dominant in F. 2 ; 

Z 


DD 

2 


the homozygote dominant in F. 2 ; and 


T> 

^ th^ extracted recessive. 

2 

The same terms over 3 apply to similar forms in F. 3. 

The asterisk shows that the bird is bred from a DR x R mating, 
and not from a DR x DR. . 
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A discicfmncy will be noticed between the numbers of birds 
illustrating the foot character and those which show presence or 
absence of shell ” in the same experiment. This is accounted 
for by the fact that it is possible to recognise the webbed or 
normal foot on hatching, or even in birds found dead in the egg- 
shell if sufficiently incubated, whereas the presence or absence of 
the “ shell ” can only be ascertained when the feathering of the 
young birds is fairly advanced. 

It was noticed that many of the young birds which were 
webbed were extremely weakly in the nest, and several of them 
dietl at a very early age. Of the three extracted web-footed birds 
bred in Exp. 4 from the DRxDE mating, not one was reared. 
The extracted webbed birds whose purity was tested wei*e all 
bred from the DE x E matings. 

Discussion of Results, 

Foot character , — It will be seen from the foregoing table that 
the feet of the F. 1 generation, of which six bii*ds were bred, 
were all normal, the web character behaving as a recessive. Two 
pairs of F. 1 were mated, and in experiment 4 the webbed foot 
l eappears in three birds out of the twelve, this being the exact 
proportion expected on the Mendelian hypothesis. 

From the other pair (Exp. No. 3), however, no recessives 
appeared, and the mating was repeated in 1904, as Exp. 6, with 
the same result. During the two years that these birds wei e mated 
together 29 eggs were laid and 23 birds pi-(xluced, all showing the 
normal foot character. The absence of webbed birds in this 
family was quite contrary to expectation, for 5 or 6 recessives 
were to be expected. In older to test the matter fuiiher, in 
1 905 the two F. 1 birds in question were mated to extmeted 
recessives, and, as will be seen on referring to experiments ll and 
12, webbed and normal offspring were then obtained in approxi- 
mately equal numbers in accordance with Mendelian expectations. 

The absence of rece^ives in the 23 birds in F. 2, bred in 
experiments 3 and 6, is very remarkable. Whetlier it arose 
from any definite disturbing cause, or was merely a chance 
aberration, cannot be asserted. The behaviour of the same birds 
when mated to pure E clearly proves that their* gametic production 
was then normal. 

In the matings of DE’s both with the original recessive web 
and with the extracted r ecef'sives the results are simple. It will 
be noticed that in experiments 2, 5, 11, and 12 fifteen webbed 
and fifteen normal birds were produced, the Mendelian expectation 
of such a mating being equality. 

It being impossible to test the purity of webs bred by the 
DExDE matings, ns the birds died in the nest, the extracted 
recessives from the DE x E matings were used, and experiments 
7, 8, 13, and 14 show the results. Nineteen birds were raised in 
these four experiments, all having the feet webl)ed. 
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Variation in the Amount of Webbing, 

I have stated that the webbed foot is subject to considerable 
fluctuation, both when the character is observed to occur in- 
normal strains and when it appears as an extracted recessive 
in these experiments. 

Table II. is arranged to show the approximate stretch of the 
web in the case of each bird recorded in the experiments. The 
obaerwations were made by bending the foot and noting to which 
part of each digit the web was attached. In the table D 
stands for the digit, and for the phalanx. Unless otherwise 
stated, it should be understood that the web is attached to the 
distal end of the phalanx in question ; but if a fraction is inserted 
after the number of the phalanx, then the web is attached halfway 
or three-quarters of the way up that phalanx. No very aecui-ate 
means of measurement were applicable, and the estimations 
should be taken as approximate only. 

The experiment numbers refer to Table I. 

Brackets are placed round the number of a bird to signify that 
the bird died either in the egg-shell or very soon after hatching. 

In all 37 web -footed Pigeons have been raised in the experi- 
ments, but upon such small numbers discussion of the relationship 
of the seveml graduations is impossible. 

It may, however, be noted that some extremely small webs 
were ra/ised in experiments 7 and 8, although the birds wera bred 
from parents both showing the web character in a higher degree. 
Experiments 13 and 14 have already been discussed. 


II. The Shell. 

It will be seen fiom Table I. that this charactei* behaves as a 
simple recessive throughout the experiments with the webbed 
strain (but v. infra). 

In experiments 3, 4, and 6, out of the 29 birds bred, 6 show 
the shell ” in F. 2, a sufficiently close result. 

The extracted recessives bred true, as shown in Exp. 9. 

In Exp. 10 the number of recessives (5 : 2) is too high for a 
DR X R mating, which should have given equality, but the total 
is veiy small. 


Further Experiments with “ ShelV* 

The same Nun female which was used in the foregoing 
ex{3eriments was also mated to a Barb male. 

There is no need to give here a description of the Barb beyond 
the statement th^ the feathers on the head are always smooth 
and no crest or ‘‘ shell is ever found. 

The results of the mating of Barb d and Nun J are recorded 
in Table III. 
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Exp. 

No. 

9. 

'8 


Also 

used 

<?. 

*S) 

© 

Also 

used 

Nature 

of 

Mating. 

•‘Skll.” 

3 

in 

Exp. 

8 

CO 

in 

Exp. 

Present, Absent. 

1901. 

a 

Nun 

— 

P 

U', 

Ikri) 

— 

A 

y 

RXI) 

2 

1902. 

i3 . 

8 

a 

P 

— 

54 

a 

A 

— 

(PDHXDR) 

2 1 

1903. 

7 

Nun 

— 

P 

{L 

Part) 

— 

A 

a 

ExD 

0 8 

1 

1 1904. 











! 

! ^ • 

1 

1 

7 

A 

— 

3 

1 

7 

A 

- 

DRXDR 

1 10 

1 


1* = Prcsonco of ** shell.” 
A = Absence of “ shell.” 


It will be noticed that as a result of the mating of Nun J 
X Barb d* in Exp. «, a mixed generation was obtained as regards 
** shell ** in F. 1. The two birds in which the shell was absent 
were d » the two in which it was present were 5 . It was thus 
impossible to test the shelled ” birds by mating together, and 
little or no clue is obtained as to their gametic constitution by 
Exp. iX as the numbers are so small. It may, however, be 
I’ecorded that botli the slielled ” females and one of the smooth- 
headed males were mated suljsequently to smooth-headed birds 
which were crosses in F. 1 between a Barb and a Fantail, From 
these matings : 

Barb Nun $ 8 (shell) X Barb Fantail d gave 8 young. 

Ba-rb Nun j 18 /shell) x Barb Fantail d gave 5 young. 

Barb Nun d 54 (no shell) x Barb Fantail 2 gave 6 young. 

Of these 19 birds so produced, none had “shells.” 

In view of these results, which indicate that “shell” is a 
recessive character, the appearance of “ shells ” in the two females 
mentioned above is paradoxical. It is likely that this is some 
failure of dominance and that the birds were gametically DR’s. 
A similar irregularity is recorded in the Report to the Evolution 
Committee of the Royal Society, ii. p. 114, as regards e^tra toe 
in fowls, which, though generally dominant, is sometimes 
recessive. 

It was found inconvenient to follow up the experiment at the 



558 MR. F. S. BEDRABD ON A NEW [DeC. 12^ 

time, but in 1903 the mating a was repeated in the experiment y, 
in which the identical birds used in a were again mat^ together. 
In this experiment a uniform generation was obtained. A pair 
of birds bred in this F. 1 generation were mated together and the 
result is recorded in exp. 

The total results of the mating of Barb and Nun are : — 

(Exp. a, y) F. 1 : shell present 2 ; shell absent 10. 

(Exp. /3, 2) F. 2 : shell present 3 ; shell absent 11. 

I can also mention here that two birds which were crosses, in 
the F. 1 generation, between a Nun and a Fan tail, kindly sent 
to me by Miss Thiselton-Dyer, showed no trace of ‘‘ shell.” These 
birds were not bred from. 

The experiments here recorded form part of a larger investi- 
gation into heredity in Pigeons still iii progiess, which has been 
subsidised by the Government Grant Committee of the Royal 
Society. 

1 am indebted to Mr. J. Lewis Boiihote for raising and recoi-ding 
birds bred in Exp. 14, also to Mr. R. J. Elwell for raising bii*ds 
in Exps. 9 and 12. 

I have also to thank Mr. Bateson, who Iwis most kindly 
supervised all the experiments. 


8. On a new Species of Worm of the Pontodrilns from 

the Shores of the Rod Sea. By Fkank E. Beddaud, 
M.A., F.R.S., Prosector to tlie Society, 

[Receivrd Octol^er 6, 1905.] 

('J’ext-ligures 78 & 79.) 

The specimens of Pontodrilus upon which the following 
description is based were kimlly placed in my hands by Mr. Cyinl 
Crossland, F.Z.S. They were collected by that gentleman in clean 
shell and coral sand on the shores of an islet in Khor Dongola, 
on the Soudan coast.” Mr. Crossland further informed me that 
the worms “ live about the highest level at wliich the sand is kept 
wet by the sea. As tliere is practically no lainfall the water in 
which they live is undiluted by rain almost always. A species of 
Nereis and some Crustacea share this habitat.” There is thus no 
doubt about the purely marine suiTOundings of this Pontodrilus^ 
which so far agrees with the majority of the species of the 
genus. 

The general aspect of the worms was like that of the other 
species of Pontodrilus with which 1 am acquainted. 

The length of the largest and fully mature example was 102 mm., 
the si/e being thus about the average size of the species of this 
genus. 
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The proatomivm was frequently difficult to define accurately, 
owing, of course, to a protrusion of the buccal cavity. In three 
specimens, where its characters were very plain, I observed two 
conditions. In two individuals the prostomium was continued 
over the first segment of the body by grooves extending over about 
half that segment ; in the other there was no such extension 
backwards of the prostomium. As both of these specimens were 
immature, I have no positive reason for asserting that they are 
not different species. But existing knowledge of this genus does 
not favour the supposition that two species live in common in one 
limited area. I should prefer, therefore, in the meantime to 
regard the character of the prostomium as variable in this parti- 
cidar. The prevalent arrangement in the genus is an epilobic or 
(as I prefer to call it) epicheiloiis prostomium. But one species, 
P, insularis^ is reported to have no process of the i)3 0 .stomium, 
and also a variety of the type form P. matsuahimensis * described 
by Dr. Michaelsen. But in this case the variety does not occur 
in the same locality as the type. 

The as is usual or universal (?) in the genus, are paired, and 
the two setse of the ventral pair closer together than those of the 
lateral pair. On the xviiith segment, which bears, as in otlier 
species, the male pores, the most ventral seta of each ventral 
couple is present, but I did not detect the more dorsal seta of the 
couple. 

The ditellum in this genus usually embmces segments xiii-xvii. 
In the present species it very distinctly extends over the xviiith 
and to the very end of that segment. This is the first external 
feature which has led me to distinguish the present species as new 
and undescribed. 

The genital papillae confii*m by their arrangement this point of 
view. It is true that I have examined only one fully mature worai 
and that the papillse are known to vary t among mature specimens. 
1 find, however, that in no species already known is there a close 
approximation to the conditions which obtain in the species of 
Pontondril/m which forms the subject of the present communication 
For in the present species the genital papilhe are very distinctly paired 
structures, and not single and median. Moreover, they lie in front 
of the male pores, and there are no papillae following the male 
pores which are so prevalent in the genus Pontodrilus, The paired 
papillae lie between segments xiii/xiv and xiv/xv. They correspond 
in position to the ventral setae. The anterior pair are decidedly 
larger than the posterior pair. These papillae are very flat and 
hardly, if at all, project beyond the adjacent surface of the 
body. The appearance when seen through a hand -lens is shown 
in the figure (text-fig. 78, p. 560). The centre of each papilla 
is opaque, white, and either somewhat kidney-shaped (anterior 
papillae) or more rounded (posterior papillae). This is surrounded 

* Michaolfien, Zool. Jahrb. Syst. Abth. xii. p. 230. 

t E.g. P. Iaccadiven$i8, see Beddai-d in ‘Fauna of Maidive and Laccadive Arch.’ 
vol.i. pt. 4. ' 
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by a clear ring, and this again by a bi*oader and opaque, white, 
lialo. 

The male pores are very conspicuous upon the xviiith segment, 
and, as in other species of Pontodrilus, the area upon which they 
open is depressed in a sucker-like fashion. Each depression is 
divided into two by a transverse raised fold. The actual pore 
seems to correspond in position to the outer of the ventral seta 
couple. Although the external characters are sufficient to define 
the present as a new species of Pontodrilus^ in the existing state 
of knowledge of that genus it may be useful to give particulais 
of certain internal organs which are known to vary from species 
to species. 

Text-fig. 78. Text-fig. 79. 



T«xt-fig. 78. — Ventral view of Tontodrilm croialandif sp. n. 

Some of the segments are numbered 7, 8, 9, &c. 

Text-fig. 79. — Ventral view oi Fontodrilus laccadivemia F. E. li. 

Some of tbe segments are numbered 7, 8, &c» 

The gizzard is not at all prominent. 

The anterior intersegmental septa are as usual much thickened. 
The last of these thickened septa divides segments xiii./xiv. ; but 
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this septum is not quite so strongly developed as those which lie 
in front. The last hearts lie in segment xiii. The nephriMa are 
obvious in segment xv. 

The epermcUhecce^ which open in line with the male pores, L e. 
with seta h of Michaelsen^s scheme have a single diverticulum of 
about half the length of the pouch itself. Their pores are situated 
between segments vii./viii. and viii./ix. 

The spermiducal glands^ like those of some, but not every, species 
of the genus, possess a distinct duct separable from the glandular 
and also tubular region by a constriction and by its nacreous 
appearance due to the strong muscular coat. The glandular part is 
fully six times as long as the muscular duct. The duct in the 
fully mature is curved into a horseshoe-shape. It is of uniform 
thickness thoughout, and docs not increase in diameter towards 
the external pore. 

For the purposes of an easier comparison with other species I 
append a definition of this new Pontodrilm^ which I propose to 
name after Mr, Crossland, 

Pontodrilus crosslandi, sp. n. (Text-fig. 78.) 

Length about 100 mm. Prostomimi eplcheilous Seim 

paired rather distant ; distance a-b Uss than c-d. CliteUum xiii,- 
xviii, Male pores {on xviii,) and spennathecal pores 
vm,lix,) in Une with seta b. Papilhe paired on intersegmental 
areas xiii,/xiv.j xiv,Jxv, Last thickened intersegmental septtirn 
xiii.Ixiv, Last hearts in xiii, Spermathecce with single divert ic alum 
half the length of the pouch, Spermiducal glands with distinct 
muscular duct, — Hah, Shoies of Khor Dongola, Red Sea. 

In view of the cutting of the Suez Canal and the alleged and 
consequent migration of the Mediterranetm fauna eastwards and 
of eastern additions to the same t, it is important to note that the 
species Pontodrilus crosslandi is by no means a variant of, or most 
nearly related to, the Mediterranean P, littoralis. It comes 
nearest, as I am inclined to think, to P, laccadivensis and P, 
matsushimensis var. chathamiama by reason of its anteclitellian 
papilhe, unknown in other species. It lacks the papillae following 
the male pores, which are so general in Pontodrilm, 

To emphasise the likenesses and also the differences between 
P, crosslandi and P, laccadivensis I add a figure of the latter 
(text-fig. 79, p. 560) for purposes of comparison. This species has 
not yet been figured, though its essential characters have been 
described +. 

* Oligochaita, in * Das Thiorreich/ 10 Lief. (Berlin, 1000). 

t E. A. Smith in P. Z. S. 1891, p. 396. 

X Beddard in * The Fauna and Geography of the Maldivc and Laccadive Archipe- 
lagoes,^ vol. iv. pt. iv. p. 374, 
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9, On a new Encliytraeid Worm {Henha lefroyiy sp. n.) from 
India destructive to the Eggs of a Locust {Acridiam sp.). 
By Frank E. Beddard, M.A., F.R.S., Prosector to the 
Society. 

[Received October 5, 1006.] 

Br. S. F. Harmer, F.R.S., of King's College, Cambridge, was 
so good as to forward to me recently a tube of small white worms 
for identification and study. These had been sent to him from 
India by Mr. H. Maxwell Lefroy, Entomologist to the Government 
of India, who discovered that they attacked and destroyed the eggs 
of a locust belonging to the genus Acridium when the ground in 
which those eggs were deposited is moist. 

Dr. Harmer directed my attention to the fact that they weie 
Oligocha3tous worms ; they prove to be a species of the family 
Enchytiwidie, and were in a good state of preservation for 
microscopical examination. The family, as is well known, occurs 
in damp earth as well as in water ; it is not so purely aquatic as 
are some of the families of the “ Microdrili." 

The species appeal's to be new, and presents a certain number 
of characters which in combination render its inclusion in any 
already defined genus difficult. I shall, however, describe its 
characters before preceding to discuss its systematic position. 

The species is small, 3-4 mm. in length and, as, alreacly mentioned, 
white. The setw are curved and of the usual Enchytraud form ; 
they are, however, rather few in number in etich bundle, though 
present upon all the segments of the body, with the exception of 
the first and apparently the twelfth (in the mature worm with a 
clitellum). The lateral bundles possess two setae apiece, and the 
ventral bundles thres ; very occasionally I observed three seta? in 
a dorsal bundle. This arrangement extends from end to end of 
the body. 

The number of segments in a large specimen is 27. 

I could detect no dorsal pores. 

The clitellum and other external charactei's call for no 
remark. 

The alimentary canal shows certain characters which assist in 
the placing of the species. Peptonephridia are present and of 
very small length, though I am unable to give any details con- 
cerning them. The oesophagus appears to pass without any break 
into the intestine ; I can find no demarcation between these two 
sections of the gut. Behind the clitellum the gut is of course 
much wider than it is in front of that region of the body. 
Furthermore, I can discover no caeca or pouches of any description 
appended to the gut. It is a simple tube without outgrowths. 
The septal glands of this species extend back as far as the sixth 
segment, in which the last pair oc^ur ; in front of this pair and 
in segments iv. and v. ai'e equally prominent pairs of septal 
glands. 
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The dorsal Mood-vessel is anteclitellian in origin and doestiotseem 
to be connected at its point of origin with any dorsal diverticulum 
of the gut such as exists in BuchhoUzia» It arises in the xith 
segment, I could see no ** heart body,” 

The exact origin of the dorsal vessel is rather difficult to locate 
exactly in this very minute Enchytrteid. I fix the xith segment 
as the point of emergence from the intestinal plexus, since the 
vessel is very much broader here than in the dorsal region of the 
bl(K)d-plexu8 posteriorly ♦ and stands out more from the walls of 
the gut. The vessel is, in fact, in tliis segment quite twice the 
width that it is anteriorly to the point in question. Commonly, 
for example in Henlea imsuta^ the doiml vessel is much wider at 
its emergence from the intestinal plexus than it is anteriorly. 

This is confirmed by an examination of a series of transverse 
sections, from which it was evident that the dorsal vessel stood 
away from the walls of the intestine in the anterior part of the 
clitellum ; it was indistinguishable posteriorly. 

Ooncei'ning the reproductive organs^ it may be observed, in the 
first instance, that the position of the various ducts and pouches 
is perfectly normal. The external orifices of the atiia are very 
cons£)icuous upon the ventral surface of the twelfth segment, in 
line or nearly so with the vential setse of that segment. These 
sette are, however, absent, and there are no penial setae of any 
kind. The testes and the ovaries occupy their usual segments, 
i, e, xi. and xii. Concerning the exact form of the sperm-duct 
» funnel I am unable to give details ; but I Have identified them 
and satisfied myself that they are of the usual Enchytrfeid 
pattern. 

The speima thecae offer characters of obvious systematic use. 
They open on the one hand into the oesophagus in the fifth 
segment, and on the other by a muscular duct on to the line dividing 
segments iv. and v. I could not find any diverticula. There are 
but a single pair of spermathecje. 

In the above description 1 have only been able to dwell upon 
a certain number of facts which are of systematic importance in 
the group. Of importance in determining the genus are : (1) the 
presence of four bundles of curved setae on all the segments of 
the body, save the first and the twelfth ; (2) iiitraclitelliaii origin 
of dorsal vessel ; (3) absence of any diverticula to oesophagus ; 
(4) simplicity of spermatheca? and their communication with 
oesophagus. 

Of the thirteen genera allowed by Michaelsen t, 9, viz., Aehasta^ 
Michaelsenay Meseuchgti^cBus, Chirodrilics, Buchholtzia, Enchytrceus^ 
iSterctUm, Marionina^ and Lumhricillm^ are excluded by these 
characters. Though I did not find any dorsal pores, it is clear 


^ It must be borne in mind that Fierantoui f^Studii an atomic! su MiehaeUena 
macrochata Pierant.,” Mitth. Zool. St. Neapeli xvi. 1003, p. 400) traces a distinct 
dorsal vessel in the intestinal plexus posteriorly to the region where the former is 
said to commence. But this does not affect the point of emergence, 
t Oligochiuta, in ‘Das Thierreich’ (Berlin, 1900). 
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that the present species cannot be safely referred to the genus 
Fridericia, which is so distinctly characterised by the peculiar 
paired character of its set®. There remains only Her^a and 
Brt/odriliis, from which, however, the species described in the 
present paper differs in several points. With genera described 
more recently than those includetl in Michaelsen’s compreliensive 
work just quoted, e. g. Ilydrench^trceus*, I cannot identify this 
semiparasitic Enchytraud from India. 

It is true that four species, viz., Marionina glandulosa^ Enchy- 
trmivs minirnnSf E. parvultis t, and E. turiceiisis^ possess, as does 
the species dealt with here, two seta? in each lateral, and three in 
each ventral, bundle ; but I do not regard those European species 
as identical with the present Indian form. 

In the meantime T place the species in the genus Henlea, where 
the charac^teiistic gla,n<lnlar pouches of the gut are occasionally 
absent (e. g. ITevlea dicksoni)^ in default of living material and 
a more exhausti\'e examination. 1 propose to name it after 
Mr. Lefroy, who first directed attention to the species. 


10. On new and rare British Mitos of the Family OnhatidoB. 
By Cecil Wahbueton, M.A., F.Z.S., and Nigel D. F. 
Peauce, M.A. 

[Received November 21, 1906.1 

(Plates XIX. & XX. t) 

Since the publication of Mr. A. D. MichaeFs Monograph on 
British Oribatidap in 1888, only a single new species, solar as we 
are aware, has been described from these islands. This was a 
Lohmamim taken in Ireland by Prof, (yarpenter and ilescribed by 
Berlese in ‘ Redia,’ vol, ii. fasc. i. (1904, Aug. 18), jis Z. insig^iis. 
Curiously enough this mite was in our hands wljile the Italian 
arachnologist was describing it, and naiTOwly escaped another 
specific name. 

No doubt the workers in this particular group have been few, 
but it is a striking testimony to the thoroughneiss of Mr. MichaeFs 
work that so long an interval should have elapsed without 
substantial addition to the British list of Oribatidae, for the study 
of which his labours have so admirably paved the way. 

For two years w^e have searched pretty thoroughly the 
neighbourhood of Cambridge, and especially of Grantchester, and 
have examined moss from many other localities, and we have 
hitherto met with 82 of the species described in the Monograph, 
and the seven forms, new, we believe, to science, of which the 
diagnoses ai’C given below. 

♦ Bretcbcr, Rev. Zool. SuisRe, ix. p. 208. 

t Thifi worm is described by Friend (Irish Nat. xi. 1902, p. 110), though no 
sufficiently to permit of any certainty. 

X For explanation of the Plates, see p. 669. 
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Fam. OkiBATiDiE, 

Subfam. Oribattn.e. 

Gen. OiiiBATA J^ntreillp. 

Oribata furoata, sp. nov. (Plate XIX. fig. 1.) 

Adult, Length 500 /i. Colour dark brown, nearly black. 
Surface poli.shed. Laniellfc, bla«les on edge witli very long 
cylindrical cus]:)s, the whole extremity of the cus]) being occupied 
by the base of the long lamellar hair. Translainella an inverted Y. 
Interlamellar hairs pri'sent. 

Pseudostigmatic organs long, sub-clavate, directed forwards and 
upwards. 

Pteromorpha! small. Claws monodaclyle. Genital and anal 
orifices moderately far apart, shaped like the keystone of an arch ; 
the anal considerably the larger. 

Nymph and larva unknown. 

Two s[)eciinens found in moss from Austwick Bog, Yorkshire, 
in May 1904. 

Tliere is no danger of confusing this very distinct sj)ecies with 
either of the other two known Biitish monodaclyle Oribal.as, 
O.fmujera and 0. parmellkv. The first is very minute, while the 
second has hairs on the notogaster, and short clavate i)seudo' 
stigma tic organs. 

Ortbata omissa, sp. nov. (Plate XIX. fig. 2.) 

Adult, Longtli 700 p. Colour dark brown. Surface highly 
polished and shining. Body distinctly broa<lest in the middle. 
Ln.mellfe, blades on edge, with a long sharp-])oint(‘d cusp standing 
free, the lamellar hairs springing from the inner angle of the 
cusps. No translamella. Claws tridactyle. Not rare in moss, at 
Cambridge. 

Nymph and larva unknowm. 

We think it likely that this species h.as hitherto been overlooked 
on account of its resemblance to the common and extremely 
variable species 0. lapidaria^ and in spite of t-bo different facies, due 
chiefly to its bairebsliaped bo<lyaiid polislied surface (destitute of 
a light spot), there seemed to be few clear distinctive characters. 
The absence of any trace of a tninslarnella, and the sharp -pointed 
cusps, are, however, good characteristics. Though occuning in 
the Sixme neighbourhood their habitat is different, 0. omissa being 
exclusively found in moss, nor have we met with any intermediate 
forms, 

Oribata rubens C. 1j, Koch. 

This very distinct species occurred in Sphagnum from heath -pools 
at Bournemouth in October 1906. It is about 500 p in length, 
chestnut-coloured, and with very long legs. It is now for the 
first time recorded as British. 
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Subfam. SERRARiiXiS. 

Gen. Serraiuus Michael. 

Serrarius MiCROCEPiiALUs Nicolet. 

This interesting species, which Mr. Michael in his ‘British 
Oribatidte ^ describes as occurring rarely at Epping Forest, the 
Land’s End, and Swanage, was found in abundance in the autumn 
of 1 904 in the moss of an osier-bed at Grantchester, Cambridge, 
and 8evei*al specimens of the nymph, liitheHo unknown, were 
discovered. This is a remarkable cretiture, entirely unlike the 
imago, and has the Jnibit of carrying on its back the cast larval 
and nymphal notogastml skins (Plate XIX. fig. 3). As each of 
these skins bears round its edge eighteen conspicuous spines, 
proceeding from short apophyses, the fully-grown nymph has a 
remarkably spiny appe^iiance. The colour is pale yellow and the 
surface finely punctate. 

In 1879 Kramer (in the Archiv f. Nat., Jahrg. 45, Bd. i. p. 16) 
described a new species of mite which he named Gastavia soly 
which, so far as we have been able to asceiiiain, only Oudemans 
has suspected of belonging to the Oidbatida). He states that it 
is probably the nymph of a Serrarius, A glance at Ki'amer’s 
figure at once makes it perfectly clear that he was dealing with a 
Nmw'ms nymph, and he even gives a drawing of the mandible, 
perfectly characteristic in shape, but lacking the sensation, which 
is always difficult to see. He mentions no locality, and attributes 
to the animal a size much too large (1*2 mm.) for (dtlier of the 
known European species of JSerrarius, Possibly the length given is 
intended to include the legs. In any ctuse, Gmtavia sol Kramer 
can now be stated to be a nymph of Serrariusy as Oudemans 
suspected. 

Subfam. NoTAsnniNiE. 

Gen. Liacarus Michael. 

Liac'Arus bicornis, sp. nov. (Plate XJX. fig. 4.) 

Adult, Length 600 //. Colour red-brown. Sniface highly 
j)olished. Lamella*, large blades on edge, near together and 
sub-pai*allel, but slightly converging anteriorly. Very long free- 
projecting cusps, from the exti*emities of which pi’oceed the long 
lamellar hairs. Trtinslamella and interlamellar hairs wanting. 

Pseud os tigmatic organs long, filiform, curved upwards and 
slightly outwards. 

Abdomen very globular, with rather prominent shoulders, and 
with a few longish hairs. 

The coxa of the 4th leg is almost as long as the femur, and is 
produced anteriorly in a pointed blade. 

Three specimens were found in moss from Austwick in May 

1904, and one from moss from the river-bank near Ely, in July 

1905. 

Nymph and larva unknown. 
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The appearance of the living mite strongly recalled Serrarius 
microcephalus, but its chelate mandibles remove it from that 
genus. It also bears some superficial resemblance to Notaspis 
hipilis. 

(len. Notaspis Warren. 

Notaspis maculosa, sp. nov. (Plate XX. fig. 1 .) 

Ad'tdt. Length 520 p. Colour light brown. Surface spotted, 
the spots being in the epiostracum and easily rubbed oflT. Cephalo- 
thorax very long and pointed, nearly | the length of the abdomen. 
Ljimella*, long ridges, ai’ising near the pseudostigmata, converging 
at first, and then extending parallel for | the length of the 
rostrum. Pseudostiginatic organs long and slender, very coarsely 
pectinated on their anteiior bordei*. Claws monodactyle. Ab- 
domen long oval, somewhat trimciated at each end. Legs long 
and slender, with globular joints. 

Nymph and larva unknown. 

Three spmmens were taken in moas from Nine Wells, Cambridge, 
in May 1905. 

The nearest allies of this fine species are among the minute 
forms of which A. splendens is tlu‘ type. Like them, it has a 
peculiai* habit of shaking its bejided legs as it runs. Its large size, 
spotted surface, and pectinate pseudostiginatic organs render its 
identification easy. 

Notaspis sculi>tilis, sp. nov. (Plate XX. fig. 2.) 

‘ A dult. Length 330 p. This mite has a close general resemblance 
to A. splendens, but, on careful examination, may easily be 
distinguished from that species by the 2 >eculiar design of the ridges 
on the v(*rtex and notogaster. Tlieso are best understood fi'om 
the figure, but may be desciibed thus:— - 

The lamella* arise from tlie pseudostigmata, converge sharply, 
and then continue forward and parjillel. At the extreme point of 
convergence there is a faint translamella, and from its extremities 
I’idges pi'oceed ba,ckwai*ds. On the notogaster there is a well- 
marked transverse^ ridge close to its anterior border; the ends of 
this ridge cuirve abruptly backwards, aj)pi'oach slightly, and then 
sej)anite again. 

Pseudostiginatic organs long, rough and hairy. 

Nymph and lai va unknown. 

Ten or twelve specimens were found in wet SpJtagnum sent by 
Miss Heath, of Craj^ord, from the DeviFs Punchbowl, Hindhead, 
in June 1905. 

This species seems to be allied to Eremaeus novus Oudemans. 

Subfam. NoTHRiXiE. 

Gen. Nothrus C. L. K(xdi. 

Nothrus crinitus, sp. nov . (Plate XX. fig. 3.) 

Lengtli 900 p. Colour dark brown. Integument more fully 
chitinised than is usual in this genus. 

Proc. Zool. Soc.— 1905, Vol. II. No. XXXVIII. 38 
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Claws monodactyle. Pseudostiginatic organs long and fili- 
form. 

Nymph and larva unknown. 

This fine species is closely allied to N. iargioiiii Berlese, but 
may be distinguished from it by the much longer^ wavy, nn- 
pecthiated hairs on the notogaster. The ajiophyses from which 
these hairs spring are very small, while in X. targlonii they are 
exceedingly conspicuous. 

A single example was sent by Mr. W. Evans, taken at Locdi 
Gaily, Fife, in May 1005. Another specimen wtis found by us in 
Sphagnum from Blairgowrie, Perthshire, in Nov^ember 1905. 

This species, oven more strongly than N. targimiii, recalls 
Hermannia bistriata^ and in these three forms the two genera 
approach one another very closely. 

Nothrus teotorum Berlese. (Plate XX. fig. 4.) {Jfj/pocthonras 
lectorum Berlese, Acari Myriapoda et Scorpiones etc., fasc. 78, 
no. 8, 1896.) 

This species, which we at fii*st regarded as new to science and 
which may be easily recognised from the figure (PI. XX. fig. 4), 
is no doubt identiad with the Uypocthonim tectorum of Berlese. 
That arachnologist has, we believe, been misled by an apparemt 
segmentfition artificially produced by slight pressure in mounting. 
We have examined many living specimens, and specimens mounted 
witliout pressure, aiul these present no trace of segmentation ; 
but we find that a transverse furrow^ (varying slightly in position 
and width) is readdy produced in the soft integument when the 
cover-slij) is alloweil to press somew^hat heavily upon it. The 
species must therefore be removed to the genus Xothrm, to 
v\ liich it undoubtably belongs. 

Not rare in moss from w^alls and house-roofs at Grantchester, 
Cambiidge. 

Nothrus orassus, sp. nov. (Plate XX. fig. 5.) 

Length 500 p. Colour light yellow-brown. Integument smooth 
and very imperfectly chitinised. Claws tridiictyle. J^seudostigmata 
fairly large but not very projecting. Pseudostigmatic organs 
spindle-shaped, often directed backwards, and rather lai’ge. 
Genital and anal plates large and close together. 

An acpmtic or amphibious species occurring in Sphagnum in 
heath-pools neiir Bournemouth, in company with N. glaher and 
X, monodaciylus, 

Gf the not very well-defined genus Xothrus the five species 
lector nm, tardus^ glaher, monodactylusi and crassus form a compjict 
group, agreeing in the rounded form of the abdomen and in their 
very slight degree of chitinisation. Tectorum and tardus are 
terrestrial species, while the otliei* three always occur in or netir 
water, and in glaher and monodactyhis the pseudostigmatic organs 
are absent. 
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Nothrus anauniensis Canestrini & Fanzago. 

There has always been some uncertiiinty with regard to this 
species, wliicli very closely resembles iV. syhmiris. On looking 
over our British specimens of supposerl however, we 

find some which agree precisely with the description of miaunieiisis^ 
being tridactyle and having the abdomen rounded posterioidy, with 
short spatiilate hairs of about equal length. 

This species is therefore for the first time recorded here as 
Biitish. The diagnosis is complicated by the fact that we find 
some specimens of undoubted sylvestris which are didactyle, but 
in no case have we come .across a tridactyle specimen of the 
form chai’iicterised by the more truncated abdomen and filiform 
hairs of une(iual length. The two species are, no doubt, closely 
idlied, but there appear to ns good grounds for regarding them as 
distinct. 


EXPLANATION OF THE PLATES. 


Plate XIX. 


Fi}?. 1. Onbata furrata, p. .565. 1 a, pseudosti^yimitic organ ; 1 6, lamella. 
2. Orihata omissa, p. 565. 2 a, pseudostigmatic ()rgan ; 2 5, lamella ; 

2 (\ toctipedinm ; 2 r/, femur of 1st leg. 

Jl. n 3 ’iuph, p. 566. .3 a, markings on noto- 

gaht(‘r more higldj' magnified. 

1. Lincaftts bicovnis, p. .566. 


Plate XX. 


Fig. 1. Notaspis maculom, p. 667. • 

2. Notaapts sculptiUs, p. 567. 
d, Kothrus crniituSf p. 567. 

1. Nothrus tectorum, p. 06 S. 

5 Nothrus crassus, p. 568. 


11. On some South Australian Spiders of tlie Family 
Lyarndw. By H. R. HoG(^, M.A., F.Z.S. 

1 Keceivt'd (X't«ber 17, 1905.] 

(Text-figures 80 89.) 

The Spi<lers described in the present paper are from the 
Collection of the S. Australian Museum, Adelaide. 1 am indebted 
for the loan of them to the kindness of its Director, Prof. E. C. 
Stirling, F.R.S. They were collected, howevei*, chiefly from the 
north side of the River Miirmy in New South Walas. 

This important group of roving Spidei-s ranges in great numbers 
over eveiy paH of the known world, and the main features of the 
type species, L. tareutida Rossi of the type genus Lycoaa Latreille, 
are so closely reproduced, even to the pattern on the back of the 
abdomen, in the most widely sepaiated countries (in Australia 
with X. obscurcij X. yodeffroyi L. Koch, X. hasseltii L. Koch, 
etc.), that all attempts to divide them into subsidiary genera, 
until we reach a few less numerous and quite outlying forms, 
have proved unsatisfactory. Consequently many earlier genera, 
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such as Pirata Sund., Trochoaa 0. Koch, Arctosa C. Koch, 
Ta/rentvla 0. Koch, Potamia C. Koch, &c., have been abandoned 
by later writers. 

M. Simon (Hist. Nat. des Araign. vol. ii. pp. 317 et aeqq,, 1898) 
separates the main group into those species following Lycoaa 
Latreille, but further divides it into a number of sub-types and 
those following Pardoaa 0. Koch. The former comprises species 
which have the front aspect of the cephalothorax modei*ately 
sloping at the sides and a lip longei* than broad ; the latter those 
with the front aspect sqiiarer with more perpendicular sides, the 
lip broader than, or at least as bimd as, long, and having as a 
subsidiary character the tarsal joint of the fourth pair of legs 
longer than the patella cum tibia of the same. 

Some years ago, following these lines, 1 constituted a new genus, 
which 1 called Venator (Proc. Royal Soc. Yictoria, vol. xiii. pt. 1, 
1 900), for some species with a more extremely widened type of 
frontal aspect, but with the lip clearly broader than long and the 
tai'sal joint of iv. not so long aN tibia cum patella iv. 

However, the more specimens I examine the more the only 
tangible characteristics show themselves to be interchanged, and 
I look on these two genera as no more distinctly definable than 
M. Simon’s above mentioned other varieties of Lycoaa {loc. cit, 
pp. 346-349). 

M. Simon further makes a division between those species with 
two.teeth on the inner margin of the falx-sheath and those with 
three. 

The bulk (rf the Australian species have three, but (in Horn 
Exped. pai*t ii. p. 349, 1896) I described L, cowlei which had five 
large equal-sized teeth on same, and no other specially marked 
chamcteiistic distinguishing it from the rest of the genus. 

Out of about 60 specimens in the present collection there are 
12 sj)ecies of Lycoaa^ of which no fewei* than 9 are new, and one 
new Dolomedes, These 1 have described below. 


Synopaia of Speciea. 

In all. Three lar^e equal sizcd-teeth on inner margin of fttlx-‘.]ieath. Fiont row 
of eyes shorter tlian middle row. 

a. Eyes of front row' of eqxial w idth. 

Under side of abdomen wholly black. Clypeus wdder 

than the diameter of eves of front row . . . L. taamanica, sp. nov. 

h. Diameter of median eyes of front row larger than laterals, 
ah Clypeus wider than the diameter of the front median 
eyes. 

a^. No distinguishable pattern on under side of abdomen. 

Abdomen underneath pale yellow-brown. Tibial 
joint of palp longer than patellar Cephalo- 
thorax equal in length to patella cum tibia iv. . L, arenariSj sp. nov. 
h^. A shield-shaped or triangular tield on under side of 
abdomen. 

ofi, A fawn-coloured shield on a dark brown ground. 

Cephalothorax shorter than patella cum tibia iv. Tj, molyneuxif sp. nov. 
l>\ A black shield on yellow-brown ground. 

Median eyes of front row barely their diameter 
from eyes of second row 


i. stirlinga^ sp. nov. 
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Clypeus not wider than the diameter of the front 
median eyes. 

a^. Abdomen underneath wholly brown or black, 
rt*. Black underneath ; a dark pattern on buff 
jfroiind on upper side. Median and marginal 
stripes on eephalothorax L, ohscura L. Koch. 

6®. Brown underneath. 

a®. Dull dingy brown underneath, yellow*brown 
above ; pale median and marginal stripes on 

ccphalothorax .. i. sp. nov. 

6®. Bright chocolate-brown underneath, with large 
buff spot on upper side at base. Legs brown 
froiu base to middle of patella, remainder 
buff ... L. hicoloTi sp. nov. 

A triangular .shield pattern undemeath abdomen on 
eream> -yellow ground. 

a“. No pale median or marginal stripes on ccphalo- 
thorax. 

Shield brown. 

a'K Shield long and narrow, pale chestnut. 

(Uyj^eus as broad as front median eyes JL, castanea, sp. nov. 

6‘-^. Shield broad oval, dark brown edged with 
yellow stripes. C'lypeus three-fourtlis the 
diameter of front median eyes . . . i. errans, sp, nov. 

Shield black. 

Shield reaching only about halfway to spin- 
iierets. Eyes of second row less than half 
their diameter apart L. lata ? L, K. 

6*^'. Shield reaching nearly to s]nnnerets. E> es 
of second vow foui*-fifths of their diameter 
apart L. phylliSf sp. nov. 

W, Pale median and marginal stripes on cephalo- 
tliorax. 

A dark brown nearly black shield lialfway to 
spinnerets. ( -lyiicus only slightly naiTOW(*r 
tiian front median eyes ... L. elara ? L. K. 


Lyoosa tasmamca, sp. iiov. (Text-fig. 80, p. 572.) 

(Jephalotliorax dark brown, with narrow paler marginal and 
side stripes and otdy faint median stripe. The mandibles are 
black-brown, with yellow-brown hair on upper and outer poi*tions. 
Lip, maxilhe, sternum, and coxse black -bi'own, with dark brown 
liair, Tlie upper side of the abdomen lias a, dark brown liell-shaped 
pattern at the base marked out with yellow-brown streaks on 
chocolate-brown grouiiil. The po.sterior half is dark brown, with 
faint traces of paler transvei*se stripes. There is a rather pale 
stripe down each side separating the back colour from the wholly 
black-brown field on the under side. The legs and palpi are 
chocolate-brown all over, except the under side of the femora 
which are paler yellowish grey. 

The cpphalothorax is of the broad frontal type, being three-fifths 
of its gre.atest breadth at the bise of the mandibles, and one-fourth 
of the same only in height from the mandibles to the level of the 
rear row of eyes. 

The front row of eyes appefirs slightly procurved, the side eyes 
being as broad as the median eyes, hut oval. The latter are half 
their diameters apart and rather less from the side eyes. The 
clypeus is wider than the median eyes. The latter are their 
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diameter from those of the second row, one^^of which, in this 
specimen, is abnormally small. They are yellow on wide black 
rings, and apparently two-thirds of their normal diameter apart, 
and one-eighth of their length wider than the front row. 

The mandibles are as long as the front of the cephalothorax, 
and half their length in breadth. 

There are three large teeth on the inner margin of the falx- 
sheath and one large tooth between two smaller at irregular 
intervals on the outer. 

Tt‘xt-fig. 80. 



Li/cosa tasvHinica. 
a, epijifyno ,* bj eyt\«» from froiit 

The Up and maxilltv. aic covered with rough upstanding bristly 
hair. The former is broader than long, slightly incurved in front 
and less than one-half the lengtii of the maxilla\ The sternum is 
a broad oval ; the hail* on this and the coxm thick, but shorter and 
less erect. 

palpi are longer than the cephalothorax, and the legs ha ve 
two spines above on tibhe iii. and iv., none on tibiie i. and ii. 

The hair on the abdomen is coarse and thickly laid. The 
epigyne is arched but broader than long, the median ridge being 
a broad flat plate falling from above. 

The measurements gi\yn for the eyes ore, in all cases, in tenths of u millimetre. 
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Measurements in millimetres. 


Long. Broad. 


Oephalothorax 


13 

1 ® 
1 10 

in front. 


Abdomen 


Hi 

9 




Mandibles 


6 







Trochantor 

Patella 

Metatarsua 




Coxa. & femur. 

& tibia. 

& tarsus. 


Legs 

1. 

5 

11 

Hi 

11 

384 


2. 

44 

10.1 

11 

10.4 = 

3fii 


3. 

44 

10 

9 

10" = 

33.1 


4. 

5 

12 

12,4 

14 = 

434 

Palpi 


21 

fi 

5"^ 

4 = 

17.4 


One female sent l)y Mr. Dove from Tjible Cape, Tasmania. 

It may be woi tli noting that tliis Tasmanian species conforms to 
the type of three species of my Venator class from Macedon, 
40 miles north of Port Pliillijr Bay, Victoria. It was at Macedon 
that 1 discovertnl a species of Perijxitm new to Victoria, whicli 
srd)so(prently turned out to l>e the nornarl Tasmanian species. 

liYCosA pjiYLLis, sp. 11 , (Text-fig, 81, p. 574.) 

Oephalothorax dark brown, with chestnut-brown downlying 
hail . No distinctly marked median or marginal strijres, but the 
hair is ratlier thicker there. The side streaks nearly baie, 
showing tlie under* sui’face. 

Mandibles black-brown, covered all over witli thick matted 
buff-coloured haii*. 

Lij), maxilla^ sternum, and coxre dark reddish- )>rown with 
brown hairs, tlu* sternum thickly matted. 

The abdomen on tire upper si<le has a dark brown hair-patter*n 
of usual type on paler ground. Angular transverse sti*ipes, six or 
seven in number, with pale spots at each end. The sides ]>ale 
yellow-brown ; on the under side a broad shield-shape black-brown 
field extends from tlie genital fovea nearly to the spinnerets, 
where the buff' ground of the sides comes across. Anterioi ly of 
the genital fovea clearly paler than the field, but still dark brown. 
Spiirnerets dai’k brown. 

The legs and pal])i ai*e of a medium yellow-brown ; the under 
side of the femora moi*e red-brown. 

The cephalic fovea is short and shallow. 

The eyes of the front row are one-half the diameter of the 
median apai-t, and the same distance from the margin of the 
clypeus and those of the second row. The laterals are thiee- 
fourths the diameter of the median ; whole row slightly prociu’ved. 

The eyes of the secomi row are distant from one another four- 
fifths of their diameter, which is 2^ times that of the front median. 

The mandibles are longei* than the front patella. Tbei*e are 
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three large teeth on the inner edge of the falx-sheath, and a thick 
fringe on the outer, which hides the teeth if any. 

The lip is broader than long, slightly hollowed and bevelled in 
fi'ont, constricjted at base, and reaches to less than half the height 
of the maxillae through beginning below them. 

The epigyne is longer than brojul and narrowest anteriorly. 

There are two spines above on tibiae iii. and iv., none on 
tibiae i. and ii. 

The metatarsus of the fourth pair of legs is shoi*ter than the 
patella cum tibia of same. 


Text- fig. HI. 
20 





Jjtfcnsa pht/f Utt. 

rt, fyes from front ; h, epigone; c, upper, and d, lower side*? of abdomen. 


MeAisnrements in millimetres. 



Long. broad. 



(Jephalothorax . . 

n (5 

in front. 


Abdomen 

12 7 




Mandibles 

44 






Pat. & 

Met at. 



Coxa. Tr. & fem. 

tib. 

& tars. 


Legs 1 . 

94 

9 

8i = 

30^ 

2. 

3 8| 

84 

84 = 

28i 

3*. 

3 8 

8 

9 = 

28 

4. 

3^ 10 

10 

13 = 

36i 

Palpi. 




2 4| 

4 

3 = 

13i 
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Two females from the Gilbert River, Riveiiiia, sent by 
Mr. A. Molyneux. One female from Kangaiw Island (A.Zietz), 
paler and iTither smaller. 


Lycosa molyneuxj, sp, nov. (Text-fig. 82.) 

The cephalothorax is red-brown, with pale to darker yellow- 
brown downlying hair intermixed with dark brown upstanding 
hail* ; a paler marginal and median stripe with side-streaks the 
same. 


Text-fig. 82. 



Ltfcosa moh/Hcu,i'L 
a, oyes from front ; 6, epigj no. 


The mandibles are blaek-hrown, with yellow-brown hair* except 
on the lower inner edges of the falx, which are hare. The lip, 
maxillm, sternum, and coxa* are reddish-brown with yellow-brown 
hair. The legs and palpi yellow-brown ; the under side of the 
femoral joints much paler than above. 

The abdomen is yellow-brown above, with a small darker patch 
at the base and two pairs of darker spots near the middle. The 
sides are pale. The under side of the abdomen is a bright rich 
brown anteriorly, with two broad sti*ipes of the same curving 
inwards and joining in fi’ont of the spinnerets, which are of the 
same colour. The space enclosed from the genital fovea to the 
point of juncture is of a pale buff. 

The cephalothorax is rather narrow in front and shorter than 
patella cum tibia iv. 
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The eyes of the front row are clearly procurved. The wde 
eyes not (jiiite | the diameter of the median, having theii* centres 
on a level with the lower part of the latter. The median paii* 
are half their diameter apart, the same distance from the eyes of 
the second row and slightly less from their own laterals. The 
clypens is broad, the distance to the root of the mandibles being 
twice tlie diameter of the front median, but a transvei-se edge 
marking runs across at more than half the distance away from 
the eyes ; the whole distance is of the same colour and covered 
with hair. 

The eyes of the second row are mther more than half their 
diameter apart, their total width being 1 ^ of that of tlie front 
row. Those of the third row are three times their diameter apart 
and I the diameter of those of tht^ second row. 

The mandihl'es are \ longer than the front })atelhe, are thickly 
covered with downlying matted hair, interspersed with upstanding 
bristles ; on the inner edge of the falx-sheath are three equally 
large teeth, and on the outer edge one similar sized large tooth 
between two smaller ones. 

The lip is sti*aight across the front, but the edge slightl\ 
hollowed and bevelled forward ; it widens towai'ds the base, where 
it narrows somewhat suddenly. It is clearly less than half the 
length of the maxilla^, which are broadest q of the distance from 
the base; rounded in front and on the outside, and naii'ovt*d 
considei-ably at the basfil end. 

The sternum is broadly ovate, almost p(>int(*d at tla^ bjise, thickly 
covered witrli shoii; coarse hair. 

The ahdometi is a long oval, thickly covereil with shoi*t fine 
downlying hair. 

The sj)innerets are rather prominent, covered with thick 
coarse hair. 

The epigyne is only slightly longer than broad and not much 
narrower anteiiorly than at its base; tlu* median longitudinal 
ridge broadens out coiisidcmbly from the basiil to the anterior einl. 

The legs are moderately long and stout, thickly covered with shoi t 
downlying hair and upstanding bristles. Thei*e are two median 
spines on the upper sides of tibije iii. and iv., none on the .sjimt* of 
tibia? i. and ii. 

The palpi are clearly longer tlian the cephalothorax. 

In colouriiig, pattern, and size, this spider is veiy like L. leuck- 
artii Thor, from Peak Downs, Queensland, as described by L. Koch, 
but diflei's in having the pattern of the under side of the abdomen 
bright brown instead of black-brown. The clypeus is much wider, 
instead of slightly only, than the front median eyes, which fjre 
i-ather wider apart than they are from the side eyes instead of 
equidistant. The palpi are longer instead of shorter than the 
cephalothorax, and the lip less instead of more than half the 
length of the maxilla?. The epigynal ridge of leuckartii is drawn 
by L. Koch widest in the middle, while here it certaiidy widens 
from the middle anteriorly. 
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Mea8%irement8 in millimetres. 




Long. 

Broad. 




Oephalothorax 


10 

J 4^ in front. 

1 8" 




Abdomen 


161 

11 




Mandibles 


5 








Pal. & 

Metal. 





Coxa. Tr. & fern. tib. 

& tar-. 



LegK 

1. 

H 

9i m 

n 

= 

34 


2. 

4 

9 

9] 

s=; 

32 


3. 

4 

8J 8l 

H 

= 

30ri 


4. 


9i 11 

14 

= 

39" 

Palpi 

... 

2 

5 44 


= 



One female sent by Mi*. A. Moljmeux from tlio Gilliert Rivei', 
Riv^eriiia, and I bave named it after the sender. 

Lycosa castanea, sp. nov. (Te:}^t-%. 83.) 

Female, Cepluilothora-x and mandibles pale yellow- Inown, with 
pile yellowish-grey bail-, without distinct marginal, median, or side 


Text -fig. 83. 



Lycosa castanea, 
a, <*pigyne; ft, eyes from front. 

stripes. Lip, maxi 1 be, and coxa? In-ight yellow-brown. The 
abdomen above bright chestnut-brown ground with pale creamy- 
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yellow transvei'se stripes ; underneath, a chestnut triangular 
shield, broadest at base and narrowing to spinnerets, which lie at 
its apex ; sides pale creamy-yellow. 

Legs and palpi bright (jhestnut all over, except the under side 
of the femoiu, which are of a pale cream-colour. 

The c(i 2 >halothorax is rather broad, being foui*-fifths of its 
length at its gi'eatest breadth, and in front one-half of its length. 
The mandibles are also half the length of the cephalothorax and 
proix)i*t.ionately stout. There are three large teeth of equal size 
on the inner edge of the falx-sheatli, and one as large between 
two small on the outer edge. 

The front row of eyes is straight, the median being 1 ^ times as 
far apart as tliey are from the latemls. Their diameters are in 
the siime proj)oi*tion. 

The dypeus is as broad as the fiont middle eyes ; the lattei* are 
lialf their diameter from those of the second row, which are 
slightly less than their diameter apart and twice that of the front 
median. 

The lip is bi*oader than long, stmight in fix)nt, and less than 
half the length of the inaxilhr. 

The ahdmmn is a bi*oad oval, thickly covered above and below 
w ith short smooth downlying hair. 

The epigyne is of a trapezoidal outline, broader than long, with 
the broadest paH anteriorly, where also the middle ridg(» is very 
broad, tiipering to where it sjwings from a base of the usual type. 

The legs are long and powerful ; and the palpi (fr om the 
trochanter) longer* than the cephalothorax. 

Thei’e is one spine r hove on tibia i., two on tibife ii., iii,, and iv. 


Measnreinents in •millimetres. 


Cephalothorax . . . 

Abdomen 

Mandibles 


Legs 1 . 

2 . 

X 

4. 

Palpi 


liOiijf. Hroad. 


. J 6 in front, 

pli 

i;i 1()~ 

(r 


(?o\a. 

5 

Tr. & feni. 
12 

Pat. & 
tib. 

12i 

Motat. 
& tars. 

12 


4U 

39 

u 

11 

114 

12 


4| 

10 

1()| 

12 

s— 

37 

5 

12 

12i 

1(> 

= 

45| 

2.4 

5 

54 


= 

164 


In measurements and pattern of epigyne and other points 
this species differ\s but slightly from L. errmis, sp. nov. The 
colomtion of the latter is, however, much darker. Its large 
second row eyes are only J of their diameter apart, and the 
median ridge of the epigyne in the female is broader anteriorly, 
and the base of same reaches to | of the length. The clypeus 
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also is not so wide as the front median eyes, instead of equal. It 
has no spines on tibia i. or ii. above, and lip only as broad as long 
instead of broader. 

One female (without locality) sent from Adelaide, S.A. 

Lycosa errans, sp. nov. (Text-fig. 84.) 

The cephalothorax is red-brown, with yellow-brown downlying 
hair ; mandibles black-brown, with rather brighter coloured hair. 
Lip, maxilla?, sternum, and coxse dark chocolate -brown. The 
abdomen above dark brown, rather thick coarse hair, with four 
pale spots at the base and transverse stripes of bright pale buff* 
from middle to posterior end ; on the underside a broad dark brown 
field reaching from base nearly to the spinnerets ; the sides light 
yellow-brown. 

Text-fig. 84. 



Lycosa errans. 


a, eye9 from front ; 5, epi)?yue. 


The legs are yellowish- brown, the patellae and tibi* darkest, 
and the underside of the femora almost silver-grey. 

, The cephalothorax is broad, being four-fifths its length in the 
broadest part and two-fifths in front, and not so long as patella 
cum tibia iv. 
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The ajfeB of the front row are in a straight line, the laterals half 
their diameter from the median, which are 1 i that distance apaili, 
their diameter being rather more than twice the same. The 
clypeus is less than their diameter by one-third. They are half their 
diameter from the eyes of the second row, whose diameter is twice 
that of the front medijin, and this is li times their distance apart. 

The mandibles are long and stout. There are three Lirge teeth 
on inner margin of falx-sheath, one large Ijetween two small on 
the outer. 

The Iq) is as broad as long, straight in front, and less than half 
as long as the maxilla). 

The ahdmmn is a broa<l oval. In the female the epigyne is 
of a trapezoidal outline, broadest anteriorly, where it is broader 
than its length. The base of the median ridge reaches 3 of 
the whole length, and is narrowest in the middle, the ridge being 
broader anteriorly than the base. 

The legs are long and stout. There are no spines above on 
tibije i. and ii. ; two each on tibia' iii. and iv. The palpi (from 
troch.'inter) ar(‘ longer than the cephalothoiux. 


Measurements in millimetres. 


Cephalothorax . . . 

Abdonnm 

Mandibles 


Legs 


1 . 

2 . 

:b 

4, 


Palpi 


Loiijt. 

Broad. 



.3 { 

5 in front. 


10 




m 

8 




(f 


Pat. & 

Metat. 


( N)\a Tr. & fcni. 

tib. 

& tars. 


0 12 


124 

12 = 

4U 

0 n 
4 ] 101 


111 

11 

38> 


11 

13 = 

38j 

4 / 12 ' 



164 = 

46| 




(11&44) 


2^ (ii 



^ = 

18^ 


One female, without locality or collector. 


Lycosa hicolou, s]). nov. (Text-fig. 85.) 

Cephalothorax bright yellow-brown (buft) all ovei*, no side or 
median streaks. Mandibles, with hair of the same buff colour, 
<lark brown underneath : fangs dark red-brown. Lip and maxilhe 
dark olive-brown with daik brown hair. Coxa' dark olive-brown. 
Sternum black-brown. Abdomen rich chocolat.e-browii on upper 
and under sides, with a bright buff' field on upper side anterioily, 
reaching to the middle of the back where it ends in a point. It 
is half as broad as long in the female, but in the male, which is 
young, a narrow stripe only. 

Legs deep chocolate-brown from coxjb to near the anterior end 
of the patella, which is bufT. Tibia, taisus, and rnehitarsus buff* 
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on both upper and under sides. Palpi : femur dark brown, other 
joints buff. 

The cephalothora^i is scjuare in front, the gieatest breadth two- 
thirds its length, covered witli thickly matted coarse hair. The 
front row of eyes is procurved, median pair larger tlian laterals. 
Clypeus rather narrower than front median, which are only half 
that distaiic€i fi*om the second row eyes. 

The two middle row eyes are more than 2^ times the diameter 
of the front median and | of their diameter apart. The eyes of 
the third row are 3 times their diameter apart, and half that 
distance from the eyes of tlie second row. 

There are three laige teeth on the under side of the falx -sheath, 
one large between two smaller on upper side of same. 


Tt‘xt-lig. 85. 



T.ycom bicojor, 

a, eyes from front ; h, epijrynt*. 


The lip is slightly broader than long and less than one-hs^lf the 
length of the inaxillfe. 

T'he oval sternum is three-fourths as broad as long. 

Thei'c are no spines above on tibia' i. and ii. of female. One 
short one in male. On tibia? iii. and iv. above there are two in 
both male and female. 

In the female the outline of the epigyne is oblong, rounded at 
the corners, one and a half times wider than long. The median 
ridge is narrowest in the middle, widening out at each end. 

The palps of the male specimen wanted a moult of development. 
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The measui'ements of the female (in millimetres) are as 
follows : — 

Long;* Broad. 

Cephalothorax ... 12 jS^infiont. 


Abdomen 12^ 9 

Mandibles 6 longer than pat. i. 

Pat. & Motat. 

Coxa. Tr. & fern. til). & tars. 

Legs 1. ^ 10 10 10 = 34.] 

2. 4 9] 9] 9] = 324 

3. 4 9] 9 9] = 32" 

4. 44 10 11 134 = 39 

Palpi 24 5 5 34 = 16 


One male (undeveloj^ed). 

Two females. The locality is not given. 

Lycosa gilbeuta, sp. nov. (Text-fig. 86.) 

Cephalothorax brown with yellow-grey hair ; a paler yellow- 


Text-fig. 86. 



Lycosa gilherta. 
a, eyes from front ; 6, epigyne. 


grey median, marginal, and four side-streaks on each side, the 
latter backed by darker brown. Mandibles black-brown with thick 
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yellow (leeuiubeiit hair and long ei'ect bi^owii biistles. Lip, 
maxill«e, and sternum dark red-brown, with dark yellow-brown 
hair. (Joxje with rather browner hair. 

The abdomen above is yellow or gi*ey- brown, almost orange on 
tile sides in some specimens, in othei*s paler yellow-brown. The 
whole of the under side fi*om base to spinnerets of a dull dingy 
brown, about the SJime colour as the coxjp. Legs and palpi reel- 
brown, with pale yellow-grey hair somewhat darker underneath. 

The c&phalothorax is as long a.s patella cum tibia iv, ; as broad 
as femur i. It is slightly wider in front than one-half the greatest 
breadth. 

There are three large teeth of equal size on the lower edge of 
the falx-sheath, and one large tooth between two small teeth, the 
lower of which is a little distance off, on the upper side. 

The front row of eyes is straight along the lower edge, the 
larger median being 1 i times the dia-inettn* of the laterals ; they are 
one-half the diameter of the larger apart. The clypeus is as broad 
as the median front eyes, and they are the sanie distance fi*ora the 
pair of the second row. The latter ai‘e ^ of their diameter apart, 
and the row is one-third longer than the front row. 

The lip is broader than long, and barely half as long ius the 
maxillte. 

Tliere aie two spines alx)ve on tibia? iii. and iv., none on i. 
ami ii. 

There are five females from tlie Gilbert Rivei*, lliverina, all 
fidly developed. Two large and three smaller vary considerably 
in size, but 1 can discover no structural difterences between 
them. 

The epig>iie is of a horseshoe-shape, slightly broader than long. 
The median *ridge broad at the bise, and tapers to a narrow ridge 
aiitei-iorly. 

Measiu'ements in millimetres 
(of a large and small specimen respectively). 



Loajj;. 

Hruad. 





(Jephalothorax ... 

14 

f 5| in front, 

1 10 



Abdomen 


'13 





Mandibles 

H 








Pat. & 

Metat. 




Coxa. T 

i'. & tbiii. 

til). 

& tars. 



Legs 1 . 

6 

12 

13 

12 

= 

43 

2. 

5 

114 

12 

12 

= 

40i 

3. 

5 

11 

11 

12 

ss 

39 

4. 

6 

14 

14 

17 

=s 

51 

Palpi 

2 | 

H 

5 

4 


171 


Long. 

Broad. 





Oephalothora.x ... 

11 

{n 





Abdomen 

13 

9 





Mandibles 

H 





' 
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Pat. & 

Metat. 




Coxa. Tr 

'. & fern. 

tib. 

& tarn. 


Legs 

.... 1. 

4 

1) 

10 

9 

32 

2. 

H 

81 

9 

9 = 

30 


3. 


8 

8 

94 = 

29 


4. 

4 

10 

10 

14' = 

38 


Lycosa STlRUNa*«, sp. iiov. (Text-fig. 87.) 

Female, Oepbalotlioiax brown, with piler mt^ian, side, and 
marginal stripes Mandibles black-brown, with r«?d-brown hair. 
Lip, maxillfe, ainl sternum red-brown, witli dark red-bi*own hair. 
Ooxai dark red-brown, with paler yellow-brown hair at anterior 
ends. 

The abdomen above is l)lHck- brown, with dark red-brown hair 
and with just a ftiint pattern. Underneath bright red-brown, 
with black shield broadest at the genital fold and tapering to the 
spinnerets. 

Legs and palpi yellow-brown all over, lightei* on the under sides. 

In the male the strijies on the c(*phalothorax are move silvery, 
and the hair on the coxa* and legs geneinlly paler yellow-brown. 

The cephcdothora.v, is of the high narrow type, the (*lypeus 
being more than twice as wide as the front median eyes. 

The front row of eyes is slightly prociu \ €»d, the median eyes 
slightly less than their diameter apart and the same distance from 
those of the second row. The latemls have their diametej* slightly 
smaller than that of the median, and ai'e | of it fi om the median. 

The eyes of the second i*ow are twice the diameter of the front 
median a|)art, and their diameter .slightly more. 

The eyes of the third i*ow ai'e four times their diameter apai*t. 

In the male the front row of eyes is rather moi*e procurve<l than 
in the female, and the eyes of the second row just their diameter 
apai*t. 

The mandibles are longer than the width of the cepbalothorax 
in front. They have three lai*ge equal teeth on the lowei* edge of 
the falx-sheath and one large l)etween two small on the up 2 )ei* 
edge. 

The lip is as broad as long and less than half the height of the 
maxillse. 

The sternum is of a bix)ad .shield -shape, thickly covei-ed with 
coarse flatly phwjed hairs. 

The legs are thickly covei-ed with shoH flatly placed haiis, there 
are no bare long streaks, and a fail* number of erect bri.stles. On 
the upper side of the tibia! joint the female has two spines on 
the 3rd and 4th 2 )aii’s. In the male two on all the tibia*. 

The tibial joint of the pcdpi is longer than the jmtella. 

In the female the epigyne is narrowest anteriorly, and is 
2^ times as long as it is broad at the base. The median ridge is 
broade.st at the base and tapers anteriorly. Outside the epigyne 
propel-, on each side of the base, is a darkened oval hollow, with 
its longer diameter lying longitudinally. 
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This secies in many points resembles Z. rcmosa L. K., described 
from an immeture female, but besides being larger has- no rings 


Text-fig, 87. 



b 


Jj^cosa atirlinffat (J & ? . 

<f, eycN from front of female ; 5, male palp ; c, epigyne. 

on the legs. The front I’ow of eyes is shorter than the second 
instead of being CKpial, and the median eyes of the front row are 
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only one instead of two diapietei ft from those of the second row ; 
also the tibial joint of the palpi is longer than the patellar joint 
instead of equal to it. 


in millimeires. - Female. 




Loiifr. Rrnad. 




Cephalothorax 

.... 


in front. 




Abdomen 

.... 

9 (> 





Mandibles 

.... 

5,] much longer than front pa tel L 




Pat. & 

Motnt. 





Coxa. Tr. & fom. 

tib. 

tavK. 



L-egs 

1. 

4 91 

9.J 

9| 

SSSr 

32.i 


2. 

.31 9 

9 

9 


30.^ 


3. 

3| 8i 

H 

8 

= 

28.4 


4. 

4 10 

10 

12i 

= 

361 

Palpi 

... 

2 5 

4* 

3 

= 

141 



Male. 







Lotijf. Broad. 




Cephalothorax 







Abdomen 


8 5 





Mandibles 


4 

I'at. & 

Mrtat. 





Coxa. Tr. & foio. 

tib. 

& tars. 





1. 

.31 9 

10 

11 

= 

33.] 


2. 

.3 8 

9 

10) 


30i 



3 n 

7 

10 


29.! 


4. 

.u n 


13 


.354 

Palpi 


2“ 4" 

3 

2.1 

= 

114 


One male and one female from Gill>eit River, Riverina, collected 
by Mr. A. Molyneux. 

Lycosa arenaris, ap. nov. (Text- tig. 88.) 

Oephalothorax yellow-brown ; hairs red, black, and white mixed 
ovei* cephalic part, behind this a white patch extending to middle 
of I'car slope, and less distinctly pale round the margin. Mandibles 
dark brown, with erect brown and decumbent gi'eyish-yellow hairs. 
Lip, maxilla^, and sternum yellow-brown, with pale greyish -yellow 
hair. Coxae yellow-brown. 

Abdomen dull grey-brown, irregularly spotted with small 
patches of white haiis, the underside dingy bi*own, the centre 
areji rather paler than the side.s. 

The legs ami palpi yellow, brown decumbent hairs and darker 
brown erect bristles, with a ring of paler yellow round femur, 
middle of tibia, and metatarsal joints. 

The front of the cephalothorax is high and narrow, with a clypeus 
twice the width of the front middle eyes. The front row of eyes 
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is straight, the me<lian larger than the laterals, all equidistant, 
leas than half the diameter of the median from one another. From 
the second row to front median equals the diameter of the front 
laterals. The eyes of the second low are mther more than half 
their diameter apirt, which is twice that of the front median ; 
they are three diameters away from the* rear row. 

On the lower margin of the falx-sheath are three large teeth. 

The are longer than the front of the cephalothorax. 

The Up is as broa<l as long and half the length of the maxillcp. 

The sternum, is a- broad oval, pointed posteriorly and thickly 
covered with coaise hair. The coxcp have only short fine hairs 
lightly spread. 

Text-fig. 88. 



Lycoaa arenaris. 

<?, eycK from front ; 6, epigyne. 

The abdomen is oval, rather pointed posteriorly. The epigyne 
of the female broader than long, with a narrow middle ridge and 
tlie basal part curling i*ound outside the horseshoe-shaped middle. 

The legs are rather fine. Thei*e aro two spines above on tibia^ iii. 
and iv., none on the first or second pairs. On the under side the 
spines are long and stout. 

The tibial joint of the palpi is longer than the patella. 


C'ephalothora X . . . 

Abdomen 

Mandibles 


1 

2 , 

4, 

Palpi 


Measurements in millimetres, 
Loii^. 

6 


Broad. 

in front. 


7^ 


f2iii 

XH 


Coxji. 

24 

9* 


Tr. & feiii. 

5 

Pat. & 
tib. 

54 

M(^tat. 
& tarM. 

5 


18 

H 

5 " 

5 

=r 

16 | 

H 

H 

H 

a= 

16 | 

6 

6 

8 

ss 

22 .| 

3 

24 

U 

= 

81 
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Two females bought by the Horn Exi>edition from the 
MacDonnell Ranges. 

This species rather closely resembles L. K(x;h’s L, crkpipea from 
Rockhampton, though lai-ger. It is more faintly marked on the 
cephalothoiux, and is without the patteiTi on the back of tlio 
jibdomem. The lower edge of the front i*ow of eyes is straight 
instead of procurved, and the epigyne is broader at the base, 
which curls round instead of ending at the base of the honseshoe 
parts. 

In this species the cei)halotliorax is as long as patella cuvi 
tibia iv. L. Koch says that in Z. cris 2 npe 8 it is longer than 
tibia iv. 

Dolomedes iiABiLis, sp. iiov. (Text-fig. 89.) 

Cephalothorax chocolate- brown, with a narrow pale yellow- 
brown stripe reaching fi’oni the second row of eyes to the rear 
slope, and a similar stripe on each side of the cephalothorax at 
about one-third of the distance fixmi the margin to the middle 
line. 

Text-fig. 89. 



Dolomedes hahilis. 


a, eyes from front j epigyne. 

The mandibles are black-brown, thickly coveied with long 
yellow-brown hair. The lip and maxillae yellow-brown ; sternum 
rather more yellow. Legs and palpi yellow-brown all over, 
brighter underneath. The abdomen is yellow-brown, of the same 
shade aa the upper side of the legs. The sides jialer yellow-bix)wn 
in the front half, merging into the same colour as that of the back 
towards the rear, the ptiler part being divided from tlie hack by a 
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bnght yellow-brown stripe of the same colour as on the eephalo- 
thorax. The under side of the alxlomen is yellow-bi’own, with 
a faint shield-pattern mai’ked out by paler side-lines and two 
similarly C/oloured parallel lines inside. 

The cephfdothorax is moderately high in front, being two -thirds 
as high as broad in that part and rathei* more than half as broad 
as in its widest part ; the median line slightly slopes upwards as 
far as the renr end of the longitudinal fovea, whence it falls 
steeply down. 

The fi*ont row of epes is recurved or straight along the upper 
edge, the median pair being their <liameter apart ; the laterals 
ai*e two-thirds tin* diameter of the median and the same distance 
away from them. The clypeus is twice as broad as one median 
and lateral eye wdth the space between them. The eyes of the 
second row are a diameter apart, larger than the front median and 
tlieir diameter from them. The eyes of the tliird row are as large 
jis the second, on rather large prominences, and 5 diameters apart. 

The tiumdihles are as long as the width in front of the cephalo- 
tlioinx, and have one small and three liirge teeth on the iniun* 
margin of the falx-sheath, wdth one large between two small on 
the outei*. 

Tlie lip is slightly broa<ler than long, straight in front and 
half tb(* length of the niarillce. 

The 8teriutm> is nearly roun<l, and thickly covered with short 
downlying hair. 

The cdxlouuuh is ovate, straight in front, with four prominent 
muscle-spots in the anterior half above, with short decumbent hair. 
The epigyne of the female is ov^al, the inside oval hollow^s being in 
tlie anterior part of the arch. 

T1k» 2 )fdpi are longer than the eephalothorax, and the tibial 
joint is longer than the patella. 

The letjs are covei*ed with smooth decumbent hair, and there is 
a not veiy thick scopula on tlie tarsus and metatai-sus of all legs. 


Measure menis in millimetres. 




Lon^ 

% 

Broad. 



Oephalothorax 

... 

9.1 


f 44 ill front. 

1 8* 


Abdomen 


11 


7 



Mandibles 


H 
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tlian front 

pateTli 





Put. & 

Metttt. 





Ti*. & teiii. tib. 

& tars. 


Legs 

1. 

4 

94 

11 

104 = 

ar> 

2. 


9 

m 

10 = 

aa 


3. 

H 

9 

10 

9i = 

32 


4. 

4 

94 

iij 

la 

88 





(4 & 74) 



Palpi 

... 

2 

H 

44 

a = 

14 


{2^2i) 
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This s{)ecies is I'athei* close to L. Koch’s D. imtabUis, fi*oui 
Miulgee, not very far iioi'th of Gilbeit River ; but differs in having 
scopulte on the tarsus and metatarsus of each pair of legs, and 
the first pair of legs longer than the second pair, instead of equal 
in length. The clypeus, though very wide, is not so wide us the 
front row of eyes, thus diftering from the condition described by 
L. Koch for his species. There is no scolloped pattern on the 
ba(;k of the abdomen, and no paler coloured spots at the root of 
the spines on the legs. 

There are two females sent by Mr. A. Molyneux from the 
Gilbert River. 

Lycosa obscura L. Ktxdi, 1877. 

Die Arachn. Austr. vol. ii. p. 954. 

Gilbert River, Riverina, N. H. Wales (Moh/netix); Kangai*oo 
Island, H. Austr. (Tepper) ; Onkaparinga, S. Austr. (Tepjyer), 
15 males, 22 females. 

Previously described from Bowen, Queensland, and Sydney. 

Lycosa lajta ? L. Koch, 1877. 

Op, cii, vol. ii, p. 944. 

One feniale. Kangaroo Island {Tepper), 

According to L. Koch, L, Imta has the palpal tibia longer than 
patella of same; in this specimen the two joints ai*e of e(|ual 
length. 

Previously described from Rockhjuni)ton, Quei*nsland, aiid Palm 
Creek, Central Australia. 

Lycosa clara? L, Kwh, 1877. 

Op. cit. vol. ii, p. 912. 

Four females. Goolwa (J . Zietz). 

In L. clara^ accoi’ding to Koch, the cephalothorax is e<|ual to 
imtella cmn tibia iv., in these specimens it is slightly longer. 

Previously described from Bowen, Queensland, and Macedon, 
Victoria. 
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The following descriptions of two new species of Ooleoptera of 
the genus ffoniophosta were inadvertently omitted from Mr. Martin 
Jacoby’s paper supra page 399 : — 

Homophceta ARGUS, sp. 11 . (Plate XIV. fig. 3.) 

Flavous, the antennsR, knees, tibiai, and tarsi black; thorax 
with a transverse black band ; elytm not perceptibly punctured, 
each elytron with five round pale spots surrounded by a bhick 
ring. 

Length 6-7 millim. 

Var» Thorax without the black band. 

Head impunchite, the middle portion and the clypeus yellowish 
^ white, the vertex and the labrum black ; antennae extending 
beyond the base of the elytra, black, the joints rather short and 
robust, third and fourth equal. Thorax strongly tmns verse, the 
sides rounded, the anterior angles strongly thickened and produced, 
the surface impuncjtnte, with a tiunsverse narrow black band not 
extending to either margin. Scutellum black or piceous. Elytm 
llavous, each elytron with five i*ound pale spots, each spot sur- 
rounded by a black ring, and as follows — one at the base near the 
Hcutellum, one at the middle nejtr the lateral margin, a, third 
below tbe middle near the suture, and the others near the apex 
and joined together transversely ; apex of the femoin, the tibiae 
and tarsi black. 

Hah, Sao Paolo, Brazil, also Bolivia, 

This species must not be confotinded with If. annnJaia lllig., 
which it resembles somewhat in number and position of the 
elytra! spots ; but these in the present species are of different 
shape, round instead of tiansveme, always margined with black, 
and the subapical spots joined at their inner margins. In 
(lemminger’s CJatalogue the name of Arym Chevr. i. litt. is given 
once as a synonym of H. annidurk ill. and again as Oedionych, 
\(^-guitata Fab., but the spe(;ies has evidently never been described. 
If ^-notata lllig. is a variety of H. asquiuoctialis Fab. None of 
these species has a black ba,nded thorax like the present typical 
form, 

Homophceta angustouneata, sp. n. (Plate XIV. fig. 1.) 

Below and the legs fulvous, above bright flavous, entirely 
impunctate, antenna? dark fulvous, scutellum black ; elytra with 
the extreme margins, a ring-shaped band at the sides and another 
transverse band near the apex, violaceous black or cenoous. 

Length 6J-7 millim. 

Head entirely flavous ; antennee robust, entirely dark fulvous. 
Thorax transverse, the anterior angles prominent and thickened. 
Elytra shining ; bright yellow, narrowly margined with purplish 
or violaceous, with a narrow titmsversely rounded similarly 
coloured band near the middle, nearly extending to the suture, 
Pace, ZooL. Soc. — 1905, Von. II, No. XL, 40 



592 


ON NSW 0PECISS OF PHYTOPHAGOUS COLSOPTSRA. 


lul an equally narrow transverse band below the middle, extending 
to either margin. 

Hah. Bolivia, Peru, 

Closely allied to some of the varieties of the widely distributed 
H. asquinoctialis Liiin., but evidently quite distinct, as 1 have many 
specimens before me wliich show no variations. The species is 
larger and of more elongate slnipe, the small flavous spot in front 
of the humeral callus in H, (nquimctialls is absent, the dark 
elytral markings are linear and of different shape and entirely 
sepiirated, not confluent, and the antenn.v are more robust and, 
like the legs, of a dark fulvous colour. 



INDEX 


Ablnb««8, 517. 
hermintf!, 512, 513, 
515. 

8emi('arinatu&t 512, 
515. 

AblabopbiH 
rufidw, 265. 
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Aipysurus 
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Alligator 
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sp., 490. 
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Alpbenor, 146. 
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AtnblyrhynchuH, 212. 
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AaiblyBomus 
chrysillus, 58. 
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202, 232. 

Ameiya, 216, 221. 

I ‘Hndidatxxy 19.5, 216. 

I Ampbisbaena, 470, 480, 
j 181, 482, 484, 485, 

1 486, 488. 

hrmilimnu 461, 479, 
480, 481. 483, 486, 
487, 489. 

cinerea, 480, 485, 488. 
fuligrnomy 488, 489. 

Amplorbiiiu.s 
multi mcujulaiusy 255. 

Anristrodron, 226. 
hilincatnUy 226. 
idomhoffiiy 511, 513, 
514. 

Anelytropsis 
papilloHUSy 195, 219. 

Anemon»a 
Miloala, 324. 

.inguis, 467. 
fragilisy 217, 2.58, 476. 

Amelia 
pulohray 219. 
texandy 219. 

Anolie, 216, 221. 
carolinensky 212, 216. 


Anolis 

gadomiy 195, 216, 233, 
245, 247. 

liogasteTy 196, 216, 246, 

247. 

nehidosuSy 195, 216, 
231, 233,246, 
mllei, 195. 
inypidmiotuMy 195. 
Anomalepis 

mexicandy 222 . 

Antho(3otuu8, 276. 

coriaaeiiSy 275. 
Antbropopitbeous 
troglodyleSy 57. 
Apteryx 

manfelliy 296. 

Arctiotis 

hintnrongy 26, 296. 
Arctosa, .570. 
ArthroleptiB 
wahlhergiiy 261. 
Arricola 

hatanedsiuniy 336, 3.52. 
uwntehelliy 352. 

Asoaltis 

cerehrumy 17. 
conlorta, 6, 17. 
gegenhauriy 17. 
Ascandra 
dngulatd, 20. 
cofitorta, 3, 5,6, 12, 15, 
16, 17, 18, 
detisay 10 . 
pdruSy 10. 

Ascetta 

spinosdy 3, 5, 12, 13, 
14, 16, 17, 18, 19, 20. 
Asphaera, 398. 

OTiiuldy 405. 
albicUietdy 409, 460. 
alUfronSy 401, 403. 
mnabiliSy 403. 
apimliSy 411, 417. 

40 ^ 
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Asphiera 

baamxmdaia^ 417. 
hipU^icUa, 410. 
bisHpUwiata^ 409, 
hrevicollis, 407. 
carilloenm, 403. 
chapuid, 406. 
curialist 405. 
dejeani^ 408. 
dimidiaticornis, 408. 
di8oicolli% 400. 
discofasciatat 411, 
divisa, 418, 460. 
elegavMda, 412, 460. 
episcopalis, 410. 
erkhsoni, 410. 
femorata, 400. 
fcrrugmeo-vittaia, 4 13. 
fuiierea, 400. 
fiiscofasnia/a, 418. 
glahnpennis, 406. 
hilaris, 401 . 
intpqmlia, 410. 
lacerata, 414. 
limitata, 405. 
'inajculkollis, 411. 
nasalis, 402. 
nigrofasciafa, 404. 
nitidissima, 415, 460. 
nohilitata, 411. 
dbleciu, 408. 
orvaia, 405. 
pallida, 401. 
separata, 405. 
tarsaia, 402, 403, 400. 
tessellata, 416, 460, 
tibialis, 413. 
umcolor, 399. 
variegata, 416, 417. 
vernalis, 405. 
viridkoUis, 415. 
zomdaia, 404, 460, 
(Aspioela) alhumargi- 
7iata, 409. 

Aspicela, 401 . 

fulmcus, 255. 

Atractes, 224, 227. 

Austrocobitis, 365. 


Baleenoptera 
borealis, 490. 
musculus, 490. 
sihbcddii, 490. 

Baeiliscus, 212. 
wnierieadas, 215. 
vittatus, 195, 215. 

Batrachoseps, 204. 
aiteivmim, 198, 204, 
205,232. 


! Batrachoseps 
! scutatus, 204. 

1 Bipea 

, camliculaim, 219. 
Bitis 

1 arietans, 255. 

caudalis, 256. 

! comuta, 255. 

: Blanus 
' chiereus, 220. 

' Boa 

divmilof/ua, 296. 

' imperator, 195, 222. 
^neHcana, 222. 
Borborocoptiea, 207. 
mexicamts, 194, 207, 

, 232. 

Brarhylophua 

I fascia t us, 212. 

i Bryodribia, 564. 

Biibalus 

' oaffer radcliffei, 
j Buchlioltzia, 503. 

I Budorcaa 

! taxkolor tibctaua, 329, 

330. 

i Bufo, 205. 

1 august iceps, 250. 

canalifertib, 206. 

I carenh, 250, 251 . 
coccifer, 2()i). 
coNifKictilis, 20(J. 

I compact us, 231. 
dehilis, 206. 
domheiisis, 250. 
grant i, 250. 
tnfermedius, 194, 231, 
232. 

marinns, 194, 200, 240. 
■marniorcus, 194, 2(M>. 
punctalus, 206. 

' rei/utaris, 250. 

I 2(»8, 232, 240. 

I stcr^iosignaivs, 206. 

vatliceps, \\H, 206, 

I 240. 

I vertcbreUis, 250. 

; inridis, 250. 

I Bungarus 
i candidus, 510. 

Bunocleopsis, 498, 499, 
500. 501, 507, 508, 
510. 

I Bupbaga, 191. 


Caiman 

punctulatm, 209. 
sclerojis, 194. 
Oalliate 
guttata, 490 


Oalomyscus, 524, 525. 
hailwardi, 519, 524, 
525, 627. 

Oalorhainphua, 42. 

Oalorbinna 
ursinus, 335. 

Oalyptomena, 31, 32, 33 
34, 35, 36, 37, 38 
39, 44, 45, 47, 48. 
50, 51, 52, 66. 
viridis, 56. 

Oania 

aureus, 522. 
hodophglax, 383, 342. 

Oantliaria 
nigrina, 272. 
sma ragdutiis, 27 1 . 
viridescptis, 271. 

Capra 

aqagrus cretcnsis, 

‘323. 

Oariama, 167. 

Oaridophtlialiniia, 146, 
147. 

Celeatus, 217, 218, 221. 

Centrurus 
insiUanm, 184. 

Oepluilophus 
corona t ns, 180. 
maxwclli, 180. 

Ocrcocebiia 
aternmns, 187. 

Oercopitbecus 
ialapoin, 296. 
wotfi, 295. 

Ocrvit*iipra 
ap., IH7. 

Cervna 
cfapI/Hs, 1. 
silca, m, 334, 357. 

Ohalcororia, 147. 

Ohainoeleoii, 266. 
quilensis, 254. 
centralis, 254. 

OharaaDaaura 
anguina, 253. 

OhafadriuB, 162,163, 164, 
165, 166, 167, 168, 
169. 

, plucialis, 155. 

! Obarina, 222, 223. 

Ohasniorbynobus, 32, 33, 
35,37, 88,47,48. 

Ohelone 

viridis, 194, 210. 

Obelydra 
Tosdgwmi, 209. 
serpefntina, 209. 

Cbiinarrogale 
plat^cephcda, 333, 334, 
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CbinehiUii, 28. 

OhionU, 159, 160, 161, 
162, 163, 164, 166, 
168. 

alba, 166, 156, 161, 
166. 

ObirodriluB, 563. 
Obirotes, 220, 241, 243. 
Hporm, 220. 
caiuxMctilatm, 195, 219, 
220. 

tridactylm, 220. 
Obryeemys, 210. 
grayi, 194, 210. 
inoisa, 210. 
mobiliensh, 210. 
ortMia, 194, 210. 
pulcherrima, 210. 
mibra, 210. 

Oiuiex 
c(ylebSf 149. 

Cinixys 
beliiam, 262. 
Cinostemuni, 209, 210. 
effeM, 194, 210. 
hirtipes, 209. 
inttyrum, 194, 210. 
kucastomum, 194, 
210 . 

pennst/lmnicum, 194, 
209, 230. 
ncorpiaides, 210. 
mivjrieuse^ 210. 

Cistudo, 210. 

'incxicana, 210. 

Oitellus 
conoolor, 623. 
xantkoprymnns, 623. 
Olathrina 

conforta, 3-20. 
coriacea, 16, 16, 
lacuiwsn, 20. 
reticulum, 14. 
epinosa, 18. 

Clavigliff 

crasHfcaudatUfi, 492, 
493. 

Clioua 
oelata, 14. 

OnemidopboruB, 216, 
221, 243. 
bocourti, 195. 
deppei, 196. 
gularis, 195, 216. 
guttatue, 195, 216. 
mexioanuB, 195. 
eexlimaius, 216. 
etriaJtue, 196. 

Oolntia 
cmpeneiB, 367. 
functifar, 367. 


Cocci nella 

sepiempuiictatat 533. 
Ocareba 
CfBTvXta, 490. 

Ooleoiiyx 
ekgans, 194, 212. 
OoUopB, 278. 

Colobus 

abysshiicus matsckiei, 
489. 

albocaudatm, 328. 
caudal us, 327, 328. 
guereza, 187, 326. 
palliatm, 826. 

— cotloniy 326. 
ruwenzorU^ 326. 
satanas, 325. 
sharpei, 326, 327. 
celkrosus, 328, 329. 
Coluber. 223, 227. 
chlorosoma, 233. 
climacophorm, 611, 
614. 

conspicillafus, 511, 513. 
corais, 196, 228. 
quadn virgat us, 511, 
514. 

schmaekeri, 512, 613, 
516. 

Iriaspis, 23*1. 

Ooluuiba 
liviu, 552. 

OominiuB, 147, 160, 151. 
elegaus, 163. 
minor, 162. 
Coiinocbaoles 
gnu, 295. 

ConolopbuH, 212. 
Conophis, 225. 

vitlata, 196, 225. 
OoTitia, 223, 227. 

nasus, 196, 2t'l3. 
Corallus, 222. 

Coroiiella, 223, 225, 227, 
617. 

annuluta, ^3. 

IcBvis, 223. 

micropholia, 196, 223, 
231. 

regalis, 223. 

CorvuB, 32, 34, 35, 39. 
corax, 54. 
frugilegus, 42. 
Ooryooti, 33, 34, 36, 37, 
38,39,44,45,40, 48, 
60, 51, . 56. 
Oorylboiiumtia 
greemnai, 206. 
CorytbopbanoB, 212. 
hernandm, 195, 215. 

I Crioetodon, 524. 


OricetuluB 
lama, 802, 305. 
phaiis, 306, 526. 
CricetuB, 524, 525. 
Crooidura, 315. 
cceruka, 334, 340. 
dsi-nezumi, 333, 334, 
340, 358, 361. 
j — chisai, 333, 340. 

I — iimbriiia, 861. 

j russula, 340. 
i umhrina, 334. 

I Crocodilufl, 461. 

cucutus, 466, 467. 

I amerkanus, 194, 209. 

I nwrekti, 2^3. 

I CrolliUB, 147. 

' Crotalus, 226. 

I horridus, 226, 230. 

{ miliar ius, 231. 

i salvini, 231. 

1 ferrijicus, 231, 233, 

241. 

triserialus, 231, 233. 
Crutaphytiis, 212, 213. 
col laris, 213. 
wisliz&ni, 213. 
Ctenosaura, 212, 213. 
acanthura, 195, 214. 

! quin>qm'carinata, 195, 

I Cylidris,' 272. 

I balfeatus, 272. 

! Cyinbirhynchus, 34, 36, 
37, 39, 44, 45, 46, 

48, 56. 

Oy nicti 8 
levaillanti, 26. 


! Dackylopsila 
palpatoT, 297. 
trimrgaia, 297. 

Pasypeitis 
scabra, 255. 

— palviarum, 265. 

Pendraspis 
angustioeps, 255. 

Pendrobaies, 208. 

Permateinys 
mawi, 194, 209. 

PercnopJjis, 200, 203. 
mexicanus, 193, 199. 

Pesmogaathas, 202. 

, Piabrotica, 398. 

Pi^lena 
j&rdand, 206. 

i Pioamptodon 
enscUmts, 200. 
PiobooeroB 
hmrnis, 57. 
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Bictyotus, 148, 150. 
apimlu^ 148. 
mifiniB, 149. 
detersujt, 149. 
discoideus, 149. 
favillaceuBy 149. 
genmiJatus, 149. 
lineahts, 149. 
semimargiimtvSf 149. 
similis, 149. 
transversvB, 150. 
trunoateflm, 15(K 
venfralis, 150. 

Dinodon 

japomctt^, 511, 513, 
514. 

rufozotictiKS, 512, 513, 
516. 

semicarinaius, 512, r»15- 
Diplodoeus, 289-294. 

carnegii, 294. 
Biploplossus, 217, 231. 

sieindaehmn, 21 7, 233. 
Dirosetna, 224, 227. 
DispholidiiB 
typvs, 255. 

Distira 
ornata, 517. 

Dolomedes 
habilh^ 58s. 
insfahi/is, 690. 
Dorcatherium 
aquatinimt 489. 
Bozocolletus, 274. 
brunmus, 274. 
sordidtiBf 274. 

Broniia, 509. 

Bromicus, 224, 227. 

laureatus, 233. 
Brymobius, 224, 227, 

* 231. 

hoddaerfi, 190, 224. 
niargaritiferm, 190, 
224, 233. 

Bryorays, subg. n., 848, 
Bryophis 
ommimtuB, 196, 
BryotriorcbiB 
spectahilu, 296. 
Bymecodon 
pilirostrMf 336, 342. 


Elapa, 226, 227. 
eteganSf 225. 
eurymnthust 225. 
fulviuBt 196, 225, 231. 
Sliomye, 491, 493. 
drpoi, 348. 

(Bryomye) nitiduluB^ 
348. 


.EliuB, 348. 

Ellobius 

fmcocapillm, 526, 527. 
Jufcacens, 626, 527. 
falpimts, 520, 527. 

wooanamiy 5^. 
Enohyfcreeus, 563. 
minimus, 564. 
parvulus, 564. 
turivensk, .504. 
J?iigyatoma, 208. 

ustum, 194, 208, 240. 
Juigystomops, 205. 

pusftilosus, 205. 
b^picrates, 222. 

EremaeuB 
novus, 507. 

ErinaceuB 
europavs, 522. 

— concolor, 522. 

— ifaHcus, 316, 317. 

— nesiotes, 316. 

— ronmanivuti, 317. 
ErytliroIampru.s, 225. 

jmidetu, 22i>. 

Eryx, 404. 

Ebox 

alepidofm, .375. 
Kublepharis 
famatns, 211. 
varicgatub, 21 1 . 

Kuril iroteti 
biporiis, 219, 220 
l^ncynuitodera, 272. 
cinguki/a, 272. 
hoftenioia. 272. 
Emuecea, 218, 257, 200, 
261,265. 

' aigcriensif, 01, 62, 258, 

I 200. 

I hremrostris, 233. 

I fuscirosiris, 195, 218. 

I lymre, 195, 218, 233. 

Eupeinphix 
(jadovH, 194. 

! EurylapiiuiB, 34, 30, 39, 

! 42, 50. 

I ockromeias, 40, 41, 42, 

52, 54. 

Burynnnniis, gen. nov., 
153. 

lippm, 154. 

Eurypyga, 167, 168. 
EurystomuB, 36, 37, 
49. 

Eyotomys 
anderaoni, 854 . 
Udfordim, 888, 853, 
354, 355. 

glareolus, 352, 358. 
mikado, 888 , 852 * 


Eyotomye 

rufocanus, 858, 354, 
355. 

(Oraseomys) andersoni, 
;^3, 354. 

( — ) hcdfordim, 353, 
3.54. 

( ) hiasfei, 364. 

\ — 35.3, 

354. 

(Phaulomy^) smithii, 
333, 3.34, 336, 366. 
l''y.saPcori8 
truncatellm, 150. 

Felis 

cat us, 318. 
jitguarondi, 290. 
man id, 302. 
ocreafa, 317. 

-- agriiis, 317, 318 
— sarda, 318. 
pardus, 295. 

Piciniia, 223, 227. 
Kridericia, 564. 

(lalaxiaa 

affinis, 30(>, 380, .38,3. 
ahpidvivs 360, 375. 
alpimih, .305, .‘108, 370, 
371, 372 
((fkutmni, .377. 
atienuatns, .304, 365, 
300, .368, 309, 370, 

373, 384. 
aurafus, 306, 379. 
bolfansi, ,364, 374. 
bong-bong, 382. 
hrevipintus, 304, 365, 

366, 374. 
brooch Ks, 375. 
camphrlli, 368. 
capensis, 367. 
coppiuc/eri, 370, 371. 
roxii, 866, ,‘180. 
cylindricus, 368. 
delfini, 372. 
dcMcafidvs, 368. 
dis^imilis, 366, 383. 
fasciatus, 365, 366, 

374. 

fiidlayi, 365, 366, 882, 
384. 

forsteri, 375. 
gracillwim, 364, 865, 
870. 

grandis, 372, 374. 

866, 373,883. 
kayi, 364, 381, 382, 
384. 
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Chdaxiaa 
kok<^, 376. 
kreffiU, 868, 869, 884. 
lUnx, 364, 366, 373, 
383. 

364, 366, 

368. 370. 
mmutuB, 3f?8. 
nehuloea, 368. 
nigoth<iruk, 364, 380. 
ootndeiitalu, 364, 366, 

376, 878, 384. 
ocellafm, 378. 
olidvs, 364, 365, 366, 
373, 381, 382, 384. 
ormtus, 366, 366, 

381. 

planicepSy 382. 
platei, 366, 372. 
posfvectis, 375. 
jmncfttfm, 368, 369. 
purwHier, 366, 367, 

383. 

punctvlatus, 370. 
reticitUUun, 375. 
rof)it)mnu 374. 
rostratus, 36(), 378. 
fichonthtirgl'i t , 36( > , 

382. 

scriba, 365. 368, 369. 
miithii, Sfif), 372. 
irutfacenn, 366, 3('’8, 
378, 379, 384. 
versiC(tfo)\ 369. 
waHtu 366, 376, 378, 

384. 

waterkmiei, 364, 3(i8, 

369. 

wecdoni, 36(}, 377, 
384. 

sehratm, 365, iJl>7* 
Galictis, 24, 25, 29. 

barbara, 26, 27. 
Gallinago, 1(52, 163, 164, 
165, 166, 168, 169. 
conh^tis, 156. 

Geagraa 

redmi/us, 196, 224. 
Geopliis, 2^, 227. 
cMyhea, 231. 
mmta, 2^3. 
omUtemana, 233. 
semidoHatuSi 196. 
Gerrhonotufi, 217, 218, 
241. 

antmges^ 195, 217i 
233. 

caruleua, 217, 230. 
d»ppei^ 195, 238. 
gramintmt 195, 217, 
233. 


Gerrhonotue 
ind^ficatm, 195, 217, 
233. 

liocepkalvs, 195, 233. 

< Jerrbosaurus, 61, 462. 
JlaviqutariH, 62, 266- 

267. 

nKtdagascarienm, 260. 
Gilippus, 146. 

GirafTa 

vamelopardalis pcralia. 
57. 

Glareola, 162, 163, 164, 
ia5, 166, 168, 169. 
praiineoUiy J56. 

( Hauconia, 222, 226. 
afbifrons, 195, 222. 
f/w/rw, 195, 222. 
humilhy 222. 

Gliruliis, gon. nov., 347. 
japonhusy 334, 3^, 
3*17. 

Glis, 348. 

Gonioctena, 529, 532, 
533. 

vanahiUfty 528 
(^raphiuru«, 492, 493, 
494. 

Graptoc'lerue., 273. 

. quadripunctatm, 273. 

I (Jiifrtavia 
! mf, .566. 

I Gymiicxiactyhis 
j sumu‘hrasft, 211. 

I Gyponyx, 272. 

1 cdgoeifsiny 272. 
j hrannsK 273. 
tdave lists, 272 
marimratns, 272. 
rttrochictiii^, 272. 

llaliaetus 
albtcilla, 189, 29(>. 
Halteridium 
cntnieuium, 297. 
da»ilemki/iy 297. 
llapale 

mrysoltucoH, 296. 
Haplooantbosaurus, 294. 
Hatteria, 69, 266, 267, 
461, 462, 463, 464. 
466, 4m, 470, 474, 
484, 486. 

Uddonistea, gen. no?., 
278. 

latus, 279. 

Hedybiui, 271, 275. 
amanus, 276, 277. 
anc^, ^6. 
qmdricorftiSi 27a 
scuipHceps, ^5. 


Hedybitie 
supereiliomB, 277. 
vartieornis, 277. 
Heliotie 

permmta, 21 -SS. 

1 suhaurantiamt 21, 24, 
27. 

Heliornis, 163, 167. 
lleloderraa, 221, 241, 
242. 243. 
horridumy 217. 
suspeGtvmy 217. 
llenjibungarus 
japoiiicus, 512, 516. 
Hemichirotes 
iridactylus, 219, 220, 
i lei) lea 
dicksoni, 564. 
lefroyiy 562. 
nasitta, 563. 

Henuannia 
hiBirmtUy 568. 

Herpeates 
(dhicauda, 489. 
galem robnatus, 188. 
Himantodea, 224. 
ccnchoa, 196, 224. 
gcmmisfriafa, 224. 
himissima, 224. 
Hiufiantopus, 157, 162, 
163, 164, 165, 166, 
167, 168, 169. 
nigricoUis, 15.5. 
Hippohiderus 
bicidar, 130. 

Holbrookia, 212, 213. 
niaeidatay 213. 
propint/m, 213. 
fesuTia, 194, 213. 
Homaluoraniuiu, 225. 
afrocinctuni, 233. 
hocoicrtiy 231. 
minintuin, 196. 

IFoino 

sylvesfris, 73. 
Homopbffita, 398. 
(squmK'tiaHsy 591. 
(tngmfoli » enta, 460, 
591. 

amulata, 591. 
argus, 460, 591. 
holimam^y 399. 
clamreaMiy 398. 
lO-gtUtatiiy 691. 
perimmuiy 399. 460, 
4rn&fatay 591. 

Homopus 
rnnatus, 252, 
Hydrenohytradua, 564. 
Hydroaboarus 
capyhara, 490* 
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Hydrophasianus, 157, 
158, 159, 160, 163. 
164, 165, 166, 167, 
108. 

ckirurgua^ 155, 158. 

Hydropiiis 
melanocephalu»y 510. 

Hydrus 
plntiirus, 516. 

Hyla, 20(». 
haudini, 19*1, 207. 
houcouHit 207. 
carulea, 206. 
cujieh 194, 207. 
eximkt, 194, 207, 231, 
282. 

mtoU/mpanmu^ 207 , 

231. 240. 

stavjferit 194, 207. 
venu/osfii 207. ' 

Hylella, 206. ' 

Tlylobates j 

\tgifis, 174, 175. ! 

roiicolor, 171, 174. ' 

hmmnm, 169, 174, i 

175, 176, 180. I 

h/irlffni, 174. ! 

175. I 

hr, 174, 175. 1 

leurmits, 173, 175. i 

namtus, 171, 175. I 

iiiger, 174. | 

pUcalus, 172, 175. 
bi/mlacfyliis, 174. i 

(SyiiipljalanguB) syih 
(Imiylus, 174. ! 

Hyloclurrus | 

m(‘mer^:^hagnu, 182, ' 

310. 

llylotles, 207. 
beattp, 194. 
eahitraus, 207. 
melaimtuiua, 207. 
palmatus, 231, 

232. 

194,207,231, 
232, 240. 

Hyinenochirus, 250. 

Hypoctboniiifi 
teciorwn^ 568. 

Hypsigleiia 
torguftia^ 224, 240. 

Ichnotropis 
cammim, 254. 

Iguana, 59, 60, 61, 212, 
257, 268, 269, 270, 
462, 467. 477. 
rhinolopTmii 195. 
tuberculataf 60, 256, 
270. 


I Inuus 

speciosus, 334, 336. 
IrpiBor, 52. 

Jsrlmogiiafchns, 223, 227. 
copeiy 233. 


I Kobiis 
i 186. 

! eUipsipry7iiH.vSy 187 , 

296. 297. 


Liw^erfa, 257, 261, 462, 
464. 

agdis, 261. 
mitra/h, 324. 

^yce/lafa, 258, 261, 262. 
tfiridis, 485. 

- - major, 320. 
laehesiH, 226. 
afrox, 196. 

Jlavoviridh, .512, 510. 

190, 220, 
243. 

lamhngi, 226. 
mv-crosquamatm, 512, 
.513, 516. 

(tJcinavensh, 511, .512, 
513, 510. 
umhdafus, 233. 
T/UMllMIlCtUH, 212. 
Itmgipes, 210 . 

>>errnin^y 216. 

Lngr)iTiys 
cur;:oniWy iJOB. 

Lnius, 278. 

Lfiiiin 

huanaeosy 57. 
Lankesterella 
rauorumy .58. 
iriionUy 58. 
Laidhanotus, 217. 

Larus, 162. 

Leopard U8 
japonicuSy 335. 
Lepidopliyma 
flavomueulatim, 219. 
Leptodactylus, 207, ^)8. 
cUbilahris, 194, 208. 
oalighmuay 194, 208. 
micro/ia, 208. 
Leptodira, 224. 
albofuacn, 196, 224, 

* 231, m 
gttillmiy 196 , 247 . 
nigrofitioiahy 247 * 
peraonai^y 196, *247. 
BcptentrionaUsi 224 . 

' Leptognathui 
, degtmay 225 . 


I Leptophi8,224,227,23L 
! bilineatmy 233. 

! dipioir<tpUy 196, 231, 

: 233. 

meximmy 196, 231, 

! 283. 

[ pT(p»imvay 233. 

, Leptoptilus 

1 crumenifeniSt 297. 
Lepus 

tn'ochyurua, 383, 334, 
35i, 357, 359, 360. 

I — okienaiSy 359. 
craapedatiSy 527. 

eutropaua cretiouSy 322. 
o}ostolu8y 308. 
idtetmius, 627. 
iimiduB, 322, 351 . 

— ainii, 3il3, 336, 
350. 

variabiliSy 336. 
Leiicosolenin 
hoiryoide»y 4. 
ccrcbrumy 6 . 

complicata, 4, 5, 8, 10, 
1.5, K;, 18. 

contartdi 3, 4, 5, 6, 8, 
10,11,12,13,14,15, 
10, 17,18,19. 
coriuccay 4, 5, 6. 
reficnluoi, 6 . 
spinosa, J8. 
variabili-tfy 5, 15, 10. 
(Leuciria) conforia, 17. 
(Nardon) conforloy 17. 
Jievenna, gen. nov., 151. 

salaxy 152. 

Liuoarus 

bioQrnisy 566, 569. 
Licbanurit, 222. 
Limnotragus 
gratrny^m, 

spekeiy 187 . 

I Lipsugus 
I cineraceusy ,53. 
Lobepomis, 147. 
Lohmannia 
inaigniSf 564. 
Loxooemus 
hicdor, 222 . 
LumbricilUis, 663. 

Lutra 
lutray 293, 

Lutroneotes 
whUdeipy 335. 
Lycoperdina 
serioeaf 280. 

Lyoosa 
aremrist 570. 
hioalor, 571, 580, 561. 
ea^anea, 671, 577* 



IKDSX. 


S9« 


Lycota 

chra, 571, 690, 
e(mlei, 670 . 
crnjiipeSt 688 . 

erram, 671, 678, 679. 
giJherta^ 671, 682. 
godeffroyi, 669. 
hasMiit 669. 
hupanica, 8 . 

671. 690. 
kuckartii, 676. 
molgneuxi, 670, 676. 
obscura, 669, 671, 690. 
MyWw, 671, 673, 674. 
atirlinga, 570, 584, 
686 . 

tare-ntulut 569. 
toimanica, 670, 571, 
672. 

Lygodactylus 
capenaist 252. 
Lygosoma, 218. 

lalerale, 195, 218. 
LyrioceplialuB 
Bcntafust 29o. 


Mabuia, 218. 
agilia, 195, 218. 
striata^ 254. 
sulcata^ 254. 
frivif/afa, 25^1. 
vana, 2,54. 

Macaeus 

fmcatus, 333,384,361. 
MacroHcincuB, 260, 261, 
262. 

rocieaui^ 267, 258, 269, 
260. 

Manolepis 

jmhiami, 196, 225, 
233. 

Mariouina, .^}63. 

glanduhsa, 564. 
Martea 

japonicat 336. 

Mecidea, 146, 147. 
MegadetiteruB, 279. 
Mcgaptera 
loiigimana, 41K). 

Meles 

aiiakuma^ 333, 334, 
a36, 344. 

meles ^ttediterranenSf 
318. 

Melia, 406, 497.498, 499, 
600, 601, 604* 605, 
606, 507, 608, 609, 
510. 

498, 600, 502, 510. 


Mellirora 
Mica, 623. 

Menura, 32, 34, 35. 
Merionee 
erytkmrua, 623. 
‘imridianuB, 523. 
persicuB, 623. 
MesencbytraBUB, 563. 
Meaites, 365. 
alpintiB, 371. 
aitenmiuB, 368. 
gravilUmuB, 370. 
•maculatus, 370. 
Miclmelaena, .563. 

macrochtptu, 66 ! 1 . 
Microinys 
agilis, 394. 

agrarhia manckuricns, 
386,396,397. 

— ningpoemis, 385, 
397. 

— tgpicm, 397. 
chevrieH, 396. 
geisha, 333, 334, 336, 

360, ,351, 359, 362, 

m. 

— celatus, 369. 

— hoH-aida, 333, 350. 

— gakui, 362. 
intermedins, 395. 
minuins, 351. 

— JapanieuB, 333, 334, 
351. 

— VygmcBUB, 385, 396. 
mystacinus, 524. 
pygmmis, ^1. 
spedokiiB, 333, 334, 348, 
349, 350, 351. 358, 
362. 

— ainu, 333, 349. 

” luimgator, 358. 

sylvahcus, 320, 395. 

— arianns, 524. 

— chevrieri, 385, 306. 

— dra<'o, 385, 395. 

— hayi, 315, 320. 

— witherhgi, 524. 
UBBuricuB, 351. 

yahm, 3^. 

MicrotuB 

epp., 526. 

agrestis, 324. 
montebeUi, 333, 334, 
335, 336. 362. 
nivalist 526. 
(BhatomTs) waltoni, 
302, 306, 307. 
MiniopteruB 
fuscuB, 338, 

BohreiberBi, 316. 

334, 338^ 


Moooa, 218. 

Mogera 

kohecB, 336, 361. 
wogura, 333, 336, 341, 
361. 

— kanai, 361. 

— kobetp, 333, 341, 
358. 

Mol^e 
eristafa, 58. 

Morenoa, gen. nor., 517, 
518. 

orizalHtnsis, 617, 618. 
Mormidea 
defersa, 148, 149. 
erntralis, 150. 

Murina 

hilgendorji, 331, 335. 

; Mils 

j agrariuB manchurious, 

1 394, 396, 397. 

j — ningpoemis, 394. 

j — typicuB, 396. 

akxandrinuB, 889. 
argentmB, 334, 349. 
bad ills, 305. 
bowersi, 389. 
canna, 389. 
chevrieri, 895. 
confucianuB, 384, 386, 

387, 388, 389, 304. 
coninga, 3^. 
ooxingi, 384, 386, 394. 
cremoriventer, 388. 
deewmnuB, 287, 302. 
edwardsi, 384, 385, 

394. 

erythrofwiUB, 334, 
flavipectus, 384, 389, 
300, 391, 392, 394. 

} gennaini, 390. 

! griseijiectnB, 385, 390, 
I 301, 392, 303, 394. 

j luirti, 397. 

I huang, 384, 387, 388, 
I 394 

I huniiliaitts, 385, 392, 
393, 394. 

MicuB, 392. 
infermediuB, 395. 
jerdoni, 385, 386, 387, 

388. 

latouehH, 384, 389, 
394 

ling, ^4, 388, 394. 
loBea, 348, 3^, 391, 
392,394. 

I mintUuB pygrMBHB, 394, 
306. 

j moUminus, 388, 334, 
348,361. 
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Mu'^ 

mmcnlm, 287, 321, I 
385, 394, .523, 524, 
525. 

uiagpomm, 397. 
in vei venter, 3JS7. 
norveqieiis, 8.33, 348, 
38,5, 392, 393. 394. 
ouangfhoni^, 389, 391 . 
pltmbmSy 390, 391. 
pygvKstts, 396. 
rapit, 388. 

raifim, .820, 390, .893. 

— Jlampectun, 390. 
rtffeeeens, 390, 391, 
392. 

t^peciosNS, .8.34. 
spicilegus, 348. 
sglvatHva, 321, 395. 

— rhevriert, 394, 395. 
(Ifnro, 394, 395. 

tanvsiimi, 383, 334, 
348. 

Mustela 
alpina, 305. 
hrachgura, 3‘»4. 
calofns, 346. 
foinft, 318. 

— huni1e% 318, 319. 

— leucoliichneay 318. 

-- mediferraneus, 319. 
melampm, 182, 183, 

334, 335, 343. 

— hedfordi, I <8.3, 332, 
3.83, 336, .843, 363. 

— isueum, 183. 

M.yotm 

hlythi, 522. 
capacdnu, .837. 
danheutoui, 337. 
ma^rodadi/lus, 334, 

m. 

mgotis, 316, .521, 622. 

— omarit .521. 
nattereri, 337, 338. 

— bomhinus, 334, 337. 
thymnodes, 338. 

Myoxii.«i 

eUgam, 335, 347. 
Javaniciis, 347. 
lineatus^ 334. 

Mystromys, .524, ,526. 

Naia 

mdanoUma^ 296. 

Nardoa 
spongiosa, 17. 
Neinorhndus 
arqyrQclMttes, 329, 381. 
h^almus, 331. 
cmpus, 333, 334, 357. | 


Neoclianna, 365, 383 
npodm, 361, 383. 
Neoiov.-^i 
fodiens, 522. 

Nenrot richuft, 335, .842. 
Niariufi, 146. 148, 150. 
illumniafus, 1,50. 
tryout, 1.50 
Xk'orm 
rtihtdn, 194. 
j rnfila, 210 . 

; Niphe,146. 

' Xolaspis 
hipilh^ ,567. 

I natcuhjt^a, .567, .569. 

I scnfjtfiha, .5r>7, .569. 

! splendens, 5(i7. 

Xotlirus 

I (iuauntmiiis, .569. 

I eraiisi(\ .568, 569. 

cnutiut^, .567 569. 
ghthrr, 56.S 
monudacfylu», 568. 
sy/redriis, .569. 
t a rtf us, ,568. 

/(trgwuii, 568. 
Irrfoi'Hin, 568, .569. 
Notostfiiuf*. 275. 

; viridis, 275. 

, Xt»totr<*iua 
' ouiferum, 206. 

I XucniH 

dctnhnuln, 2.5 1. 
iesseUutu, 2.54. 
Niunei)iu.««, 1*57. 

' XyotereutON 
a thus, 336>. 

viverriuus, 334, 

.84.8 


Ocliotoua 
cur;:onice, .‘108 
(EdiarthiMis, 280, 
avgolends, 280. 
im1ale.usl\ 280, 
(Edicnoimie, J.59. 160. 

162, 163 164, 165, 
166, 168, 169. 
»coJopa.r, 15,5, 159 
OHdioiiM'liis. 398, 414, 
415, 419. 

adjunct Q. 449, 460. 
(Biudy 443, 447. 

5 alacrist, 445. 

! allnpennu, 419, 420. 
apicicornis, 422. 
arcmfa, 439. 
arcttatofasciafa, 431, 
460. 

argentine nsia, 456. 


Oedionychis 
afroguftata, 455. 
atropmctata, 4.56, 457. 
t>alyi, 425. 
haumtata, 453, 460. 
fdcotorata, 459. 
/•i/ascio/a, 442. 
tupartita, 439, 447. 
tupuue/atu, 445. 
tupuncfidata, 452. 
hi.'ibinvtata, 428, 460. 
hhtHfasciuta, 437. 
bira-uiata, 440. 
hidiviauua, 459. 
cardiualis, 439, 447. 
cathtrines, 434. 
ceuiroiuacidata, 431, 
460. 

t nirttpe/ntis, 450. 
ndnmhiaua, 427, 445, 
446. 

vuuiplauiiia, 452 
coimtuilis, 425. 

Cuba NO, 4,51. 
decora 4.58, 
dlfftcdis, 444. 
dipus, 419. 
disf^epta, 441. 
disftucia, 421. 

(ti versa, 128. 
d\>uck)eri, 149. 
duodrrtnniotata, 454, 
4r,o. 

ccuadoricusts, 423. 

e.rc/ a uai/iou is, 436, 

460. 

ff'Ufsirata, 4.5*1. 
Jigtirata, 437. 
fiaroiuargwata, 451, 
460. 

f utvotibiali^, 448. 
grayi, 438. 

)iaaifi, 449. 
he.rhacca, 424. 
humholdti, 435. 
h tune rolls, 427, 458. 
ilhgeri, 441. 
illmtris, 440, 460. 
imperUdis, 442. 
inconsjnciui, 424. 
indigosoma^ 432. 
hformu, 4 . 88 . 
ingrata, 429. 
imidaris, 445. 
inter nipt o-vittata, 436, 
460. 

intersignatat 433. 
jacuim, 444. 
laUa.ta, 439. 
macfdatmiinat 453. 
millepora, 421^ 
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Oedionychis 

'nwi$ehukkyit 432. 
ni^rimana, 42t>. 
ni^rohamliiiy 459. 
ntpTomaciUatay 455. 
n^ropimctatay 457. 
n^omturalky 420. 
ntgroiihialis, 425. 
nivirtUaruy 423. 
ohmiripennid, 421, 426. 
occipifaliSy 442. 
ocdlatay 434, 460. 

422, 424, 

pallidkiwia y 450. 
paragmyrnm, 419. 
parmlinay 427. 
pauperay 422 
penimilis, 455. 
picifnmy 420. 
pleheja, 426. 
porom, 451. 
prehoHUy 451. 
pfrumimduy 460. 
promtQy 445. 
pmitdaiay 434. 
^•jmiwtuia, 458. 
^‘puf^fulaUiy 434. 
ly-iiuwidafa y 441 . 
reginoy 444, 460 
rhodinOy 423. 
rotnndkulltif^y 419. 
rusiichy 433 
t^agulaitty 450. 

Aelecin, 44G. 
it(tt)nfitv(!<ylatu, 451, 460. 
mpuferdy 441. 
sordid a, 422. 

Muheifiy 442. 448. 
sidicitstatay 432. 
stdfddafaia, 455. 
mrcim'tay 445. 
tiBuiolcda, 449. 
taiuicincta, 428. 
tmquaidy 4.58. 
\?»-mw!nl{iia,y 431. 
frdotnZy 452. 
turpiSy 426. 
mrmfdy 429. 
mriidomy 451. 
veMsudenshy 430 
viltatipef^mUy 448. 
wafnhmmiy 435. 
wetseiy 446. 

Okapin, 410. 

Onooooris, 146, 147, 148. 
apicali»y 148. 
c<xleh»y 149. 
confinis, 149. 
detersusy 149. 
dimidmtmy 149. 
di90&idm6y 149. 


Oncocoris 
favUla/^euSy 149. 
gejimdaiiiSy* 149. 
hmd(mu$y 149. 

lethierryiy 149. 

modei^imy 149. 
ovalhy 149, 153. 
puuvtatusy 146, 149. 

mnimurgimtmy 1 49. 

sim'diH, 149. 
undshfidis, 150. 
framrermSy 150. 
inmmtdlmy 150. 
ventmlhy 150. 
Ophiophague, 488. 
Ophisaiirue, 217, 461, 
468, 469, 470, 471, 
473. 474, 475, 476. 
477, 488. 
apmy 468. 
venfralib, 217. 

I On bat a 

I fiircata. 563, 569. 
fmigeray 5t>5. 
lapidartQy 565. 
omma, 5^5, 569. 
panned L(Sy 5f).5. 
riikivby 565. 
Oryctolagtn 
cuuirnluH 322. 

Onx 

ieneorgXy 296. 

( Itaria 

gUlespiiy 295. 

Otirt, 16.5, 167, 168. 
Ourobui 
mondina, 187. 
Oxybelis. 225. 

arinHiuatHSy 225. 
i )xyrhopu8, 221, 226. 
cloeliay 224. 
pdwhrhtb, 224. 
idumheub, 224. 


Pachydactylus 
hHmmiiy 252. 
tnarigueneifiy 252. 
J’ajuruH, 501, 509. 
Palsemon 
(dtffrms, 650. 
lar'y 514, 545, 547, 548, 
560. 

— spectahilky 549. 
reuniannetim, 549, 
(Eupalaemon) /ar, 644, 
650. 

Paliidioola, 207 . 

mejneanOy 194. 
Paradiaea, M. 

Pardoea, 570. 


I Pentaiagua 
/urfiem, 357. 

Pentatonia 

! semmargwata, 149. 

' truncatutay 1 49. 

1 Peromvscas, 519, 524, 
526. 

, Petal ognatbufl 
t tielm/afuSy 196, 225. 
j Pelasophora 

ioio/a, 324, 490. 

Petaiirietu 

I leucot/mySy 333, 334, 

; 336, ii44. 

I — toea^y 344. 
mlckonisy 33t». 
oreuiy 336. 
toscby 33t». 

Pezoporus, 274. 

Pbacochcjenis 
(ethicypicuay 188. 

I’haiomya 
Uythiy 306>, 307. 

PheUia. 506, 507, 508, 

! 510. 

I PbilhedimuB, 277. 

I corona, tu8, 277. 

rcguloausy 278. 

! tericeua^ 277. 

I Phrynobatrachiw 
natalenniSy 251, 

Phrynosoina, 212, 213. 
OMOy 194, 213. 
cornufitniy 213. 
dougkisi, 213. 
mtdedumy 194, 213. 
orhzcHlare, 213, 231. 
tanruSy 233. 

PhyllodactvluB 
tuhercu/osus, 194, 211, 
240. 

Phyllomedusa, 206. 
damicolor, 194, 206. 

PhysignatbuB, 257. 

?ipa,m 

Pipistrellus 

I ahramuay 333, 331, 

I 337. 

akakomuliy 334. 

1 cUaddiny 621. 

/twM, 520, 521. 
mimnBy 521. 
i nanuSy 521. 

Pirata, 570. 

Piroplasma 
higemmumy 491. 
ccmk, 491. 
dommnif 491 . 
egniy 491. 
hmnmUi 491. 
oviSy 491. 
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Fitheous, 72. 

troghditea, 302. 
Fituophis, 223, 227. 
Flaturus 
laticoAidatua, 517. 
schhtorhynvhvRj 517. 
Flatyeori8,‘l46, 147,148, 
150. 

Flethodon, 205. 

Flotus 
sp., 189. 

Podargus, 35, 30. 
Fudocneiiiis, 244. 
FoBcilogale 
doggetti, 188. 

Folvflectue, 41W, 506, 

‘ 507, 600. 
aipUi/era, 506, 510. 
Fongo, 70, 71. 

Fontodrilus, .558. 
crosdandi, .560, 661. 
inmlnris, 569. 
laccadive)it>iSf 550, 500, ] 
.561. 

liftoraha, 561. 
matsuahi menm, 559. 

— chatJiamiana, 561. 
Fotumia, 670. 
Fotamochoerus 
porcus, 310. 

Froca?ia 
heifo'iii, 188. 

Frocniaa, 31. 

Proczelic'UB, 147. 
Psaniniopliis 
dbilana, 255. 

Fseudaspis 
cana, 255. 
Pseudocordylns 
miiTolepidotua, 2.53. 
Faeudopus, 217. 

paUasii, 468. 

Ftirnohyla 
fodiensj 206. 

Pteromys 

leticogenys, 334. 
mo'moiiga, 344, 345, 
Pteropus 
dasgmdllua, 334. 
Fterygistes 
molosam, 384. 
Ftychognathus 
affinia, 542, 544. 
andamanmtf, 642, 543, 
544. 

harhaim, 538, 539, 

640, 641, 643, 644, 
560. 

dentaius, 542, 543, 

544. 

gluher^ 641 , 542, 643. 


Ftycbognaihus 
iniermedhta, 537, 542, 

543. 

onyxt 542, 544. 
pifipe^, 637, 639, .54J, 
542 543 

polleni, 53^ .5*42. .543. 
'pmillm, 537, 540, 541, 
.542. 543, 544, 550. 
reiddn, 541, 542, 543. 

544. 

— piluta, 541, 542, 
544. 

spinhar])aa, 642, 643. i 
Putoi'iuB 1 

alpium, 30.5. ' 

ermiueus. 343. | 

itatsi, .333, liU, 343. ' 

iiivalia, 319, .522. ' 

— atha, 319, 320. j 

gaUiif}iia.% 311), 1 

320. j 

siciflfs, 320. j 

Pygopiis, 266. ' 

lepidofma, 464. 1 

Python, 59, 65, 67. 
niuhmia^ 64, 65. j 

i aebep, 255. 1 

! I 

I Raria, 208. ; 

; (ivgolen&iit, 251. ; 

deialuudii, 251. 
fa<tnufa, 251. 
forrerL 20H. 
fmcigufa. 251. 
qrayi, 251. 

'kdeciva, 194,208, 230, 
232. 

tif(4.Hvrrufeifaifi, 251 . 
monirsamcs, 194, 208, 
230 

I (ximUemmui, 208, 232. 

palmipea^ 194. 208. 
pmtulom, 

Bipgenia 
ocellata, 269. 

Rhadinea, 224, 227. 
clavaia, 196. 
decoraia, 196. 
vittcda, 196, 231, 233. 
Rhampbaatos 
carim/us, 180. 
cryihrtvrhyfichuaf 41X). 
Rhea, 293. 

Rbineura, 220. 

Rhinocerds 
hicomis, 297. 
Rhinochetua, 168. 
RhinolophuB 
a<?/’o/f«,78,94, 106, 112, 
118, 120. 


Rbinolophus 
(fcumincdus, 96, 97, 98, 
121, 132, 183, 134, 
135, 136, 138. 

— audcMc, 133, 134, 
146. 

— fypieus, 134. 
afhiopa, 137. 

offinis, 76, 86, 87, 90, 

93, 94, 96, 97, 98, 

101. 102, 103, 104, 
106, 106, 107, 108, 
109, 112, 117, 118, 
120, 121, 130, 134. 

~ hinwlayanus, 90, 

102, 103, 104, 106, 
106, 107, 108, 144, 
145. 

— mrururm, 103, 105, 
144. 

— ihtisdea, 1 04, 1 05, 1 44. 
“ prinveps, 102, 105, 

106, 144, 145. 

— /’•«/.»*/, 87, KX). 
av'perana^ 104, 105, 

144. 

— tem'r^ 103, 104, 105, 
144, 146. 

- fypicuH, 104, 105, 
106. 

uHifamamum, 106. 

9r>. 

au(im\ KK), 110, 118, 
119, 120. 
hidmafatm, 111 , 

— AwKt/irvbiofaifi, 142. 
b/adi, 121, 130, 136, 
137, 130, 144. 
homeenaib, 76, 78, 79, 

81, 82, 83, 84, 85, 

86, 87, 88, 89, 90, 

91, 92, 93. 94, 95, 

99, UK), 101, 102, 

107, 116, 117, 119, 
120, 121, 122, 145. 

— »padix, 81, 87, 88, 

94. 


-- fypicus, 87, 88, 121, 
145. 


hrevitanua, 126. 
calypso, 96, 132, 133, 
l34, 136, 146. 
capenm, 76, 117, 120, 
121 . 


ceklxmk, 76, 81, 82, 
83, 84. 86, 107, 116, 
120, 122, 144, 146. 
cineramns, 98, 99. 
clivoaus, 76, 106, 117, 
U8, 120. 
conohifer, 113. 
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Bhinolophns ! 

cornulm, 128, 126, 127, 
128, 136, 136, 146, 
334. I 

— puViiUufi^ 121, 123, ' 

127, 128, 129, 146. 

— 128. 
darlingi, 106, 107, 118, 

120. 

decJcmi, 106, 110, 118, \ 

119, 120. I 

dmti, 117, 120. 
doHoni, 137. | 

121,130,136, i 
137, 138, 139. j 

mryale, 121, 137, 1J18. 

142. 144. : 

— helvetim, 142. | 

— judairus, 137. 
fermm-Cifuw u m , 76, 90, I 

94, 101, urn. 107, I 
108. 109, no. Ill, i 

112, 113, 114, 116, ' 

116, 117, 118, 119, 

120, 121, 132, 142, 

144,316, 316. 

— tfcritumici(i>, 113. 

— - 113. 

— nf}ypo/i, 110 , 11 . 5 . 

146, 8,‘H, 337. 

— ohiV'iff'us^ 114, 116, 
116,119. 

— proximm, 112, 116, 
146. 

~ rcquhis, 112, 116. 
ne(, 146. 

— irnqutus, 111, 116, 1 

145.' ; 

— /ypiriifs, 113, 11 5. 
Jimugaiui^, 137. 
qaroetmi^, 129, 13-', 

■ 131,146. 

qr(wilh, 120, 130, 132, 

‘ 136, 137, 139, 146. 
hildehrandt i , 1.37. 
himalayanus, 104, 106. 
ki^osideru.% 86, 126, 
127, 12i», 132, 139, 
140, 141, 142, 143, 

144. 145. 316, 316, 

— alpimts, 142. 

— mimmm, 139, 140, 

143. 145. 

— winidii.% 114, 142, 
143, 144, 146. 

— jpalliduSi 142. i 

— troghphilus, 142. 

141,148,144. 

— 142. 

kcuevskt 79. ; 

landeriy 137, 138. 1 


Ehinolopbtifi 
kpidm, 97, 120, 121, 

122. 123, 124, 126, 
126, 127. 128, 129, 
180, 131, 132, 133, 
135, 136. 1.37, 138, 

139. 144, 145. 

lihano/?ctis, 1 13. 
iobntm, 137. 
rmclaadij 138. 
microth, 137. 
wacrums^ 104. j 

tmlayanmt 70, 77, 89, i 

90', 92, 100, 101, * 

107, 120. 145. 
megajyhyllm, 76, 77, 

78, f9, 80. «1, 82, 
8;t, 93. 107, 116. 

117, 120. 

- m(macha\ 80, 81, 
87. J 14. 

— typhus, 79, 14.5, 
mUhis, 129, 138, 139, 

140, 143, 141, 145. 

'iUtmiuiiSf IKK 

mittifr, 83, 86. 87, 89, 
97, 98, 121, 122, 

123. 121, 126, 127, 
128, 129. 1.‘10, 131, 
1.36, 136, 1.37, 138, 
1.39, 140, 143. 144. 

tumuius. 123, 129, 13,5. 
n>o»oce/'os, J 2 1 , 1 23, 
131, 132, 136, 14.5. 
uwuticotft, 97, 98, 122, 
\23, 124, 126, 130, 

186. 146, 

iiamt^s, 76, 77, 81, 82, 
83 84,87, 107, 116, 

1 17, 120, 144, J -16. 
uere/s, <,KK 91, 92, 93' 
101, 102, J07. 120, 
144,145. 

9iest/es, 104, 106. 

nippon, 107, 108, llO, 
111, 112, 114, 116, 
120,334. 

ohst'uruA, 108, 110,113, 
114. 

pearsoni, 97. 
pefersi, 96, 96, 97, 

98.124.130.133.146. 
pJmAVtri, 141. 
philipjnnensis^ 78, 138. 
princeps, 104, 106. 
proximus, 107, 108, 

110,112,113. 
pusilb^, 66, 126, 127. 
rammanika, 98, 99. 
w,fiUgem, 122, 124, 125, 
laS, 135, 136, 145. 


Bhinolophtift 
regulm, 107, 106, 110, 
111, 112, 114, 120. 
rouxi, 79, 86, 86, 90, 

92, 93, 94, 95, 96, 
97,98,99, 100, 101, 
102, 107, 117, 119, 
120, 121, 124, 133, 
145. 

— ridndust 99. 

— sintcm, 98, 99, 144. 

— typhus, 98, 99, 146. 
rtihidm, 98, 99. 
rnfescens, 113. 
simplex, 76, 77, 78, 79, 

80, 81, 82, 83, 86, 
89, 93. 94, 116, 117, 
120, 121, 122, 135, 
137, 138, 144, 145. 

simulator, 117, 120. 
spadix, 87. 

sthmo, 77, 90, 91, 92, 

93, lOl, 102, 107, 
117, 120. 121, 144, 
145. 

suhhadius, 121 , 122, 

123, 124, 120, 130, 

131, 132, i;36, 137, 
VSS. 

sumafranub, 97, 98, 

132, ia3, 134, 1,36, 
186, 146. 

su'perans, 101, 106. 
feu£t\ 104. 

thomasi, 90, 93, 94, 
100, 101, 102, 107, 
120, 144, 145. 
trayafus, 107, 108, 110, 
111. 112, 114, 120. 
truvvalus, 76, 77, 80, 

81, 82, 83, 84, 87, 
107, 116, 117, 120, 
145. 

typhus, 108. 
unidiff status, 113. 

Virgo, 88, 107, 120, 
144. 

Bhiiiophryne 
dorsalis, 193, 206. 
Bhinopilhecua 
I roxellantg, 330. 

RbynchfiBa, 161, 162, 163, 
1 164, 166, 166, 168. 

i capensis, 166, 157. 

{ Bnpicola, 52, 55. 

I Buppia, 607. 

i Sagurtia, 499, SOO, 607, 
508, 609, 610. 

! paUiata, 607. 

! parasitica^ 609. 
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zin>sx. 


Satyrus, 70, 72. 
indicu8f 208, 299, 

302. 

Scaphiopus, 205, 208. 
diigesi, 193, 230. 
hammondi^ 205. 
muHiplicaius^ 231 . 
Scaptira 

ctenodactyUt^ 254. 
knoanif 254. 

Soeloporus, 212, 213, 

iicantMnus, 194, 214, 

231. 232. 

atmts, 194, 214, 232. 
cisper, 232. 
hulhri, 232. 
fortiwms, 194, 214, 

231.232. 

gadovite, 195, 246, 
247. 

heteToUpi», 232. 
mebnorhinus, 195. 
mieroUpidotua^ 195, 
214, 2.m 232. 
ptjrrhocephahis, 194, 

' 247. 

acabrist 195, 214, 230, 
232, 240. 

ainiferus, 195, 232. 
spinoaua, 194, 214, 
231. 

forquafns, 194, 214, 
216, 232. 

variabihs, 195, 214, 

231,232. 
yarrow i, 232. 

St;elotea 
bipcH, 254. 

Sdnciia 
officinaltSy 482. 
Sciuropterus 
momonga, 334. 

— amygdali, 333, 
344. 

Sciurus 

Its, 3.33, 334, 347. 
varim, 346. 
vulgartB, 346, 851. 

— calofus, 346. 

— orientis, 333, 345. 
Sooleoophis 

amule, 225. 
atrocinctu9t225. 
michoacenm, 225. 
Scolopax, 167, 169,. 162, 
163, 164, 166, 166, 
168, 169. 
ntaticda, 165. 
Soot/opelia 
bouvimt 296. 


I Scylliiim 
I Canicula^ 490. 

Selenidera 
maculirostriii, 290. 

[ Serrarius 

j microcfiphalm, 566, 567, 
569. 

Siiiiia, 70. 

koolookamha^ 70. 
iikulunkamhd, 70. 
9 uh/rtis, 295, 29<), 299, 

1 im. 

Si str liras, 226. 

ravuSf 226. 

Solenodon, 244. 

Sorex 

I hawke7'i. 333, 330. 

I mao-ropt/g7naits, 3‘58. 

I mi nut its, 3J19. 

shinio, 333, ^38. 
lunhrbius. 340, 361 . 

Spolerpos, 202, 203, 205, 
244. 

i belli, 193, 203, 204, 

I -m. 

: cephalic its, 203. 

j chiroptcms, 193, 203, 

! 232. 

! fumts, 202, 203. 

, (/ihhicaudns, 203. 

! tnfnscatuSy 203. 

I (eprosus, 193, 203, 

' 232. 

I lineolus, 203. 

I wiodo, ^)3, 231. 

mulli'/dicafus, 203. 

' oH^ahetisi'f, 19.‘», 203, 

tm, 232. 

! rufescetis, 203. 

nnifontm, 1<^)3. 
varivgatm, 193, 203. 
mwaianicns, 203. 

Sphuerodactyhia, 211. 
anihracimts, 211. 
glaucusy 194, 211. 
iioiaius, 21 1. 
torqmttiSf 211. 

Spilotes, 223, 227. 

Spongia 
botryoides, 4. 
comjplicata, 4. 

Staurotypus 
hiporcafus, 209. 
tnporcatus, 209. 

Stenorhina 
dagenimrdii, 225. 

Stenorbynchus, 509. 

Stercutiis, 563. 

Stemothsrus 
nigricanSt 252. 
sinuatus, 251. 


Strej^^horui, 224, 

atratm^ 196. 
dtadematuBf 224. 
Struthio, 291, 393. 

molyhdophanes, 295. 
StiirnuB, 

Suricata 

teiradcwiyla, 28, 29. 
Sus 

leucomystaiCy 333, 334, 
357. 

Syoon 
sp., 16. 

SymplmlatiguB, 170. 
SyrrnopUB, 207, 
omiltemanvs, 232. 
vecruoulafua, 194. 


Talpa 

enroptea, 335. 
mi£ura, 334, 335. 
wtgura, 334. 

Tarba, 118. 

favillaccfft 149. 
Tarentula, 570. 
Tarsostenna, 273. 

univitfalua, 273. 
Tatera 
falb^c, 188. 
ifBnwa, 523. 
Telophorus 
himtiatus, 271. 

iticisvH, 271 . 
iiigrittvs, 271. 
icter, 272. 
viridesceus, 271. 
viiticdlis, 271. 
zomtus, 271. 

Testudo, 69, 211, 243. 
grcBca, 60. 
jfolyphemus, 211 . 
(abulata, 211. 
mcim, 59, 67, 68, 
270. 

Thalassia, 507. < 
Thecadactylus 
rapicaudn, 211. 
Thinocorus, 162, 163, 
164, 166, 166, 168, 
169. 

sp., 155. 

Thorius, 202, 241. 
pmncUidm, 193, 202, 
232. 

Thriocera, 274. 
hioincidla, 274. 
pectoralUt 274, 276. 
Thryonomys 
tmnderitmuBt 296. 
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TIKqna, 267, 258, 260, 
262, 266, 467, 487. 

mnomdea^ 257. 

Titvra, 37. 

Toluca 
Unen.fnt 233. 
Tomodao(ylus 
amtdtp^ 232. 

182 

ha^^wwrll, 181. 
I'nuisoiu, 182. 

9criptm, 181. 

$ylvaiioit$^ 181. 
Trapezia, 405. 
Trimerorhinua 
rhomheahis, 255. 
Triniorphodoii, 224. 
hiacuffdm, 196. 224. 
tail, 224. 

19<>, 224, 2.31, 

Triprion 

206. 

Triton 
crhiatui^, 58. 

Troolu.>^}i, 570. 

'rropidt k 1 i psjis, 22 1, 

227. 

Tropidonotus, 223, 227. 
eh r}/S(if'epha/ii}<, 1 i *5, 
233. 

/fUscirffua, 223. 
gaihiunn, 233. 
metonoifaxier, 19.5, 230, 
2.33.' 

Kctfri.r, 60. 

(irfhiinfus, 195, 223, 
•\‘K), 2‘13, 240, 211. 

— egufti, i95 

— ifiarriai/us^ I9.» 

pri/eei, 512. 513, 515. 
mdari,\ 195, 233. 
scft/tf/er, 195. 231. 
HipeaoK, 223. 
f'k/riNit,>, 511, 513. 

22;», 2, ‘10. 
mnahilis, 231. 
inhikdrt, 511, 513. 
Tropidurus 

61, 265. 
269. 


Tupinanibis, 268, 269, 
nigropunctafus, 62, 65, 
268. 

Typhlopa 
fell aid, 222 . 

Typlilotriton 
apei^ua, 202 . 

Ungalia, 22 

Upnpa, 52. 

IJrotln^ca, 224, 227. 
eUipouhs, 196, 224. 

UrotragiH 
evanst, 314. 

Urotrichus 

(jihlm, 335. 

iaVpoiiki, 333, 334, 335, 
336, 341, 358. 

— piliimtrU, 333, 342. 

UrauH 
nrctof^, 335. 
japoifiruK, 334, 335. 
iorifuuim, 334. 

ITta, 212, 213. 
annenfdla, 213. 
hkarimiia, 194, 213, 
230, 210. 
e/eg<(ns, J'.!4, 213. 
href/Khna, 1 94. 
fiderSi^, 213. 
da h u riaaa ,213. 

VanelluH. 157, 162, 163, 
164, 165, 166, 167. 
vidgarih, 1.55, 

Varanu.s, 61. 46i, 485. 
alhigvlaris, 253. 
fwa H/hewa/icas, 59.267, 
26« 269 
gnM-ui^, .59. 
nilofivm, 254 

Venator, 570. 

Vespertilio 
up.. 52t). 
ahramuA, 337. 
ofnrainu, 522, 
akokomnfi, 337. 

h'rpofis, .‘{.'<8. 
hh/fh, 522, 
egitit?ll>, 113, 141. 
ferntdi'fqmHUiii, 1 13, 
141, 


Vespertilio 

113. 

— minor, 141. 
hippoerepis, 113, 141. 

! hippodderoH, 141. 

; inafuchki, 620. 

: — pe/lncem, 520. ' 

‘ mhniim, 129. 

mirza, 620. 

I serotinm, 520. 

1 shimziensis, 520. 
j svMhadm, 180, 131. 

turcomanus, 520. 

; Vulpes 

I ferrilafus, 302, 303, 

! * 304, 305. 

I Jlaimr^ns, 303. 

, japonkm, 336. 

vulpes ftavescem, 303, 

' 522. 

— wuddelli, 303, 304, 
305. 

Xantiisia, 219. 

Xenodon, 227. 
rhahdocephulus, 23 1 , 
233 
Xenopus 

calenratiis, 249, 250. 
clivii 249, 250. 
fraseri, 2.W. 

'iievk, 248, 249, 250. 
mitel/eri, 249, 250. 
2 )€tersii. 249. 

Xenosau rue , 22 1 , 23 1, 242. 
grand h, 217, 233. 

ZameniR, 223, 227, 231, 
eon.<frk'/o ) , 223. 
grahami. 223, 233, 240. 
liueaim, 196. 

I menfuvaritis, 196, 223, 
! 231.233. 

■nicxiranus, 196, 223, 
1 240. 

i arnafm, 223. 

pulcherrinms, 196, 223. 
semi li neat ns, 223. 
tfp Hiatus, 223. 

I Zoniiru.a 
1 jHdgzonus, 253. 


THE END, 


Printed Taylor and Francis, Bed Lion Court, Fleet Street. 
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ABSTRACT OP THE PROCEEDINGS 

OF THE 

ZOOLOGICAL SOCIETY OF LONDON.^ 

May Sad, 1906. 

Dr, W. T. Blanpord, C.I.E., F.R.S,, Vice-President, 
in the Ohair. 


The Secretary exhibited three large photogiuphs, presented 
to the Society by Mr, Howard B. Turner, of Hippopotamuses 
swimming in a i-iver in their native haunts. 

Mr. R. E. Holding exhibited and made remarks on a series of 
antlers, of the first year, of the Roebuck, Red-Deer, Fallow-Deer, 
and Wapiti, 

Mr, R. I. PooocK, F.Z.S., exhibited and made remarks on a 
8i)ecunen of the Spanish Tarantula, Lycoaa hiapanim^ that had 
died in the Society’s Gaidens. 

Mr. W, Bateson, F.R.S., exhibited a series of specimens of 
domestic chicks to illustrate peculiarities in the hereditary 
tmnsmission of white plumage. 

Mr. George R. Alford communiciited a paper by Prof. E. A, 
Minchin entitled “ On Leucoaolenia oontorta (Bowerbank), 
Aaeandra contorta Haeckel, and Aacetta apinoaa Lendenfeld.’* 
The author pointed out that the nomenclature of the Calcarea 
Homocmla was in a more tangled state than that of any other 
group of the animal kingdom, with, perhaps, the exception of the 
malarial pai'asites. Dr. Bowerbank, who founded the species. 


* This Abstract is published by the Society at 3 Hanover Square, London, 
W., on the Tuesday following the date of Beeting to which it refers. It will 
he issued, free of extra charge, to all Fellows who subscribe to the Publications, 
along with the ‘ Proceedings ’ ; but it may be obtained on the dav of publication 
at the price of Sixpence, or, if desired, sent post-free for the sum of Six 
J^Ulinys per aunuui, payable in advance. 




gave a (diagnosis that would fit any Ascon, and his ty|)e specimanH 
wore jumbles of three or four species ; consequently Prof. Minchin . 
declared his mme to be of no systematic value whatever. To 
HaeckeFs name ABcandm corUoriay Prof. Minchin referred a 
sponge extremely abundant on the Meditermnean coasts of 
France. Haeckel also pointed out that Dr. Bowerbank's diagnosis 
was not definitive of the species, and diagnosed the species 
by details of spiculation. In this he was incoirect in saying 
the monaxons were possessed of lance-head distal ends, and that 
gjxstral mys' of the quadriradiates “ curved.” 

Prof. Minchin prefen*ed to name Ascandra contorta H. as 
Clathrma contorta^ having a closely reticulate mode of growth, 
Hpiiangular triradiate systems, collar-cells with basal nucleus, and 
parenchymula larva. 

He showed that the monaxon spicules were very variable — so 
much BOy as to explain the name Ascetta spinoaa Len, All 
specimens of spinosa examined by him were of small size, not 
like the bimd spimding growth of contorta containing monaxon 
spicules ; and having examined a slide labelled Ascetta spinosa 
in Ijendenfeld^s handwriting, and liaving found the triradiate 
systems exactly similar to tliose of the true contorta, he came 
to the conclusion that the Ascetta spinosa wtis only an age 
variation of CUdhrina contorta, not yet possessing monaxon 
spicules. 

He discussed the question wliether there was justification for a 
new species or wliether this should be regat‘ded as a varwition 
only, on the grounds of the formation of spicules, and which were 
primary moriaxons and which were secondary. 

Mr. F. E, Beddakd, F.R.S., read some notes on the Anatomy 
of the Ferret-Badger {Ilelictis per sonata), liased on a dissection of 
a specimen that had recently died in the Society’s Gardens. 

Mr. W. P. PvcRAFT, F.Z.S., read a paper on the Osteology of 
ihe Euryloemidce, and briefly discussed the question of the 
systematic position of this gi'oup. 

While agreeing with the general concensus of opinion as to the 
primitive character of these birds, he held that the isolated 
position which they were supposed to occupy with regard to the 
remaining Passeres was by no means justified by facts. 

The pteiylogmphy, osteology, and myology of the Eurylasmidce 
all tended to show that the nearest allies of these birds were tlie 
CotinguLoi, 

Although undoubtedly primitive, the group, Mr. Pycmft pointed 
out, presented a number of specialised charactei’S, w^hich were 
especially mai'ked in the skull and muscles of the wing. 
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Tha next Meeting of the Society for Scientific Business will 
1?e held on Tuesday, the 16th May, 1905, at half-past Eight 
o’clock p U*, when the following communications will be made : — 

1. Mn F. K. BEDDAnn, F.Il*S. — A Oontrilmtiou to the Know- 
ledge of the Eiiceplialic Arterial System in Sauropsida* 

2* Dr. E. Beroroth, C.M.Z.S. — On Stridulating iZaZyiTWB, with 
Descriptions of new Geneia and Species. 

3. SirHARRY Johnston, G.O.M.G.,K.C.B.— On the Classification 
of the Anthropoid Apes as pro|)osed by the Hon. Walter Rothschild. 


Communications intemled for the Scientific Meetings of the 
ZooiioaiOAL Society of London should be addressed to 

P. CHALMERS MITCHELL, Secretary. 

3 Hanover Square, London, W. 

9^4 May^ 1905. 
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ABSTRACT OF THE PROCEEDINGS 

OF THE 

ZOOLOGICAL SOCIETY OF LONDON* 

Kay letb, 190$. 


O. A. BoulenqeR) Esq», F.R.S., Vice-President, 
in the Ohair. 


Tlie Secretaey read a report on the additions that had been 
made to the Society’s Menagerie during the month of April 1905, 
and called special attention to a young female Chimpanzee {Anthro- 
popithecu8 troglodytea)^ deposited ; to a young female Giraffe from 
Northern Nigeria, probably belonging to the race known as 
Giraffa camelopardMia peralta, purchased ; to a young male Huanaco 
{Lama htmtacos) from Punta Arenas, Tierra del Fuego, presented 
by Mr, Moritz Bmun and Capt. R. Crawshay ; and to a pair of 
Concave-casqued Hornbills {Dickoceroa hicornis) from India, 
purchased. 

Mr. Oldfield Thomas, F.R.S., exhibited examples of a new 
Golden Mole which had been obtained in connection with 
Mr. 0. D. Rudd’s exploration of South Africa, and which he pro- 
posed to call 

Amblysomits CORRIB, sp. n. 

Smoky blackish above and below, darker than in A. iris. Skull 
less broadened behind than in A. fwttentottus. 

Head and body 129 mm. ; hind foot 13 ; greatest skull 
length 28. 

Hah. Knysna, Cape Colony, 

Type. Male. B.M, No. 5.5.5.5. No. 1021 of the Rudd collection* 


* This Abstract is published by tlie Society at 3 Hanorer Square, London, 
W., on the Tuesday following the date of Meeting to which it refers. It. will 
be issued, free of extra charge* to all Fellows who subscribe to the PuUicatiomi, 
along with the * Proceedings * ; but it may be obtained on the dav of publication 
at the price of Sixpence, or, if desired, sent post-free for the turn of Six 
Shillifiys per annum, payable in adranoe. 



6 


Mr. H. B. Faxtham, B.Sc., F.Z.B., exhibited and made remarks 
upon microscopic slides of Lanhesterella tritonisy a Hiemogi^garine 
palmitic in the blood -corpuscles of a Newt, Triton cri^taitus^ 
This parasite was recently found by Mr. A. B. Hirst, F.Z.S., and 
the exhibitor, and their observations had since been independently 
confirmed by Dr. A, 0 . Stevenson* 

Mr. F. B, Beddard, F.R.S,, reacl a paper entitled “ A Contri- 
bution to the Knowledge of the Encephalic Arterial System in 
Sauropsida,” 

Sir Harry Johnston, G.O.M.G., K.C.B., read a paper con- 
taining criticisms of the Hon. Walter Bothschild^s proposed 
classification of the Anthropoid Apes, He wa.«< disposed to agree 
with Mr. Rothschild’s classification of the African Apes, but 
suggested that the proper transcidption of the native name for 
the Bald Chimpanzee should be nkahmkamha instead of (as 
Du Chaillu wrote it) koolookmiba. Sir Harry, however, could 
not agree with Mr, Rothschild’s proposed change of the generic 
name of the Orang fi'om Sim-ia to Pongo\ and although con- 
sidering him right in applying the fonner name, at present used 
for the Orang, to the Chimpanzees, he was of opinion that either 
Satyrua or Pitheciis was a foi* preferable name to Pmigo for the 
Orang. He concluded the paper with a list of words used in 
seveitil African languages for the name of the Chimpinzee, and 
witli a precis of the history of European knowledge of the 
Anthropoid Apes down to the Eighteenth Century. 

Mr. Knud Andersen contributed a paper on some species of 
Bats of the genus Rhhwlophmy in the 00111*86 of which he showed 
the progressive evolution from the A astro- Malayan R, simplex 
(allied to niegaphyllua^ through a long series of Oriental forms, 
to the W, Palfcarctic R, ferrim-equinurfiy and a similar chain from 
the Oriental R, lepidua (allied to minor) to the W, Pahearctic 
/t. hlaaii and R, euryale. R. hipposiderm was traced back to the 
Oriental /?. minor, A slight difference between the British 
colony of R, hipposideras and the Central European form of the 
same species was pointed out. All tlie Ethiopian species of 
Rldnolophus were shown to be of Oriental origin. 

A paper was read from Dr. E. Bergboth, C.M.Z.S., containing 
the results of bis observations on the stridulating-organs and 
descriptions of five new species (two of which were referred to 
new genera) of the Hemipterous family Hixlyince, 

Dr. P. CnALBrtjRS Mitchell, Secretaiy to the Society, read a 
paper entitled “ On the Anatomy of Limicoline Birds, with 
special reference to the Correlation of Mo<lificatioiis.” The {mper 
dealt with the anatomy, chiefly muscular, of Charadriidaiy Ohioui^ 
didcsy (^lareolidwy Thinocoridrey tKdicnem'nkey anti Parridos^ 
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Mr R. I« PococK, F.Z,S., Superintendent at the Gardens, 
read a paper containing results of observations made upon a 
female specimen of the Hainan Gibbon {HylohaUB 
now living in the Society’s Gardens, , 


The next Meeting of the Society for Scientific Business (closing 
the Session 1904-05) will be held on Tuesday, the 6th June, 
1906, at half -past Eight o’clock p,m., when the following com- 
munications will be made : — 

L Ool. C. DELM^i-RADCLiFPE. — ^Notes on the Natural Histoiy 
of Western Uganda. (Illustrated by lantern-slides.) 

2. Mr. Martin Jacoby. — Descriptions of new Species of 
QSdionychia and allied Genera. 

3. Dr. P. Chalmers Mitchell. — On the Intestinal Tract of 
Mammals, 


Oommuiiications intended for the Scientific Meetings of the 
ZooLooicAL Society of Lonoon should be addressed to 

P. CHALMERS MITCHELL, Secretary. 

3 Hanover Square, London, W. 

23rrf ATay, 1905, 




ABSTRACT OF THE PROCEEDINGS 


OP THE 

ZOOLOGICAL SOCIETY OF LONDON.* 

Jime 6th, 1905. 

Dr. Henry Woodward, F.R.S., Vice-President, 
in the Chair. 


The Secretary read a repoi*t on the additions that had been 
made to the Society’s Menagerie during May 1905, and called 
special attention to a Crowned Duiker {Cephalophus coronatus) 
from West Africa, deposited on May 1st ; to a Maxwell’s Duiker 
(Cephalophitfi maxwetli) from West Africa, presented by Lt.-Col. 
Bartlett, R.A.M.C., on May 16th ; to a Nepalese Hornbill {Aceros 
mpalemis) fi’oin the Himalayas, received in exchange on May 
18th ; and to two Sulphur-breasted Toucans {Rhmiphastos c«n- 
purchased on May 13th and 23nl i*espectively. 

Mr. Oldfield Thomas, F.R.S., exhibited a specimen of a new 
Buahhuck, which lie proposed to call 

Tragblaphus haywoodi, sp. n. 

Neck well-liamed, without short-haii'ed collar. Colour very 
dark, l)elly black. Doi’sal crest black anteriorly, white on hinder 
Imck. Tiunsvei-se stripes only three, very inconspicuous. Only 
three or four white s|H)ts on haunches. Horns very powerful. 

Orel tost length of skull 265 mm. Length of horn on curve 
470 mm. ; basal circumfei’ence 171. 

Hnh, Nyeri, British East Africja, 

Type. Male. B.M. 5,5.16.3, Presented by C. W. Haywood, 
Esq. 


Mr. Oldfield Thomas also exhibited some mammals and birds 
from Japan which had l)een obtained by a collector sent out by 
the Society’s President, His Gmce the Duke of Bedford, K.G., 

* Tliifl Abstract is published by the Society at 3 Hanover Square, London. 
W., on the Tuesday following the date of Meeting to which it refers. It will 
be issued, free of eitra charge, to all Fellows who subscribe to the Publications, 
along with the ' Proceedings ’ ; but it may be obtained on the day of publication 
at the price of Sixpmcet or, if desired, sent post-free for the sum of Bix 
ShUli/ngB per annum, payable in advance. 
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who, in order to show his fiympathy with the technical side of the 
Society’s work, proposed to further Zoological Science by having 
systematic collections made in that part of the world. The speci* 
mens would be laid before the Society from time to time, and , 
after being worked out by specialists, would be presented to the 
National Museum. 

Of the present series Mr. Thomas drew attention to a fine 
Marten which appeared to be different from the true Mmtela 
melampus^ and which he proposed to call 

Mustela melampus BEDFORni, subsp. n. 

General colour olivaceous isabella, quite different to the golden 
yellow' of true melampns. Throat and neck with a strongly con- 
trasted yellow pitch. 

Hah. Kara district, Southern Central Hondo. 

Type. Adult male. Original numl)er 213. Collected by M. P, 
Anderson. 

Mr. R. T. PococK, the Superintendent of the Gardens, exhibited 
a female specimen of the Jamaican Scorpion, Oentrarm imulamis., 
canying its young on its back. The specimen had been presented 
to the Society by Mr. H. Mnnt, F.Z.S. 

Dr. P. Chalmers Mitchell, Secietary of the Society, read a 
paper entitled ‘*On the Intestinal Tmct of Mammals,’’ and 
illustrated it by lantern-slides prepared from some of the drawings 
which he hoped wo dd accompany the memoir on publication. 
In the course of the last eight years, the Author had taken every 
possible opportunity of studying the alimentaiy tract of Mammals 
from specimens that had died in the Society’s Gardens, and had 
obtained additional material elsewhere, with the result that his 
investigations covered over two hundred individuals, and included 
the greater number of the Mammalian Orders. "The paper 
described the Mammalian Intestinal Tmct as being composed of 
three definite morphological regions : — the duodenum ; Meckel’s 
tract, which was derived from the pendent loop of Mammalian 
embryology, and was an outgrowth corresponding to only a very 
short pait of the primitive stmight gut ; and the hind-gut. As 
compared with tlie disposition in Birds, the Mammalian duodenum 
was less specialised ; Meckel’s tmct, which in Birds the Author 
had already shown fell into a series of patterns of systematic 
impoitance, was much more homogeneous throughout the Mam- 
malian series; the hind-gut, which was of little importance in 
Birds, was developed in Mammals in varied patterns which had 
systematic importance. The Author showed that the single csecum 
which was characteristic of Mammals was probably one of an 
original pair, and that the tmees of this paired origin wwe much 
more frequent in Mammals than had been suppos^. He stated 
that the primitive paired cteca of Mammals were homologous with 
those of Birds. The paper then gave a systematic account of the 
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clifttacteiivi of the intestinal traet in the di:S*erent Mammalian 
groups, and csoncluded with the inferences as to the affinities of 
these groups that the patterns supplied. 

Lieut.-Ool C. Delmb-Radolifpe, M.V.O., F.Z.S., gave an account, 
illusti'ated by a fine collection of specimens and a series of lantern- 
slides, of the Natuml Hiatoiy of Western Uganda, deduced from 
observations and collections made by him while acting as British 
Boundary Commissioner on the Uganda frontiers. 

Dr. H. Gadow, P.R.S., read a paper on the Distribution of 
Mexican Amphibia and Beptilia. ' After a critical revision of the 
species recorded from Mexico, the Author stated that he grouped 
them acxsordingto the prevailing physical features of the country. 
It was found that Mexico had received its present fauna from both 
the Northern and the Southern Continents. The Northem 
immigrants had spread over high tablelands and mountains, whilst 
not a few species had descended into the hot lowlands, even into 
Central America and still further south. On the other hand, the 
Southerners were divided by the plateau into an Atlantic and a 
Pacific mass, each having had time to modify many of its members 
accoiding to the very tliffereiit physical features. Scarcely any of 
these Southerners had ascended the plateau, but they were not 
averse to ascending high outlying mounbiins. A compamtive 
list of species confined to high altitudes was given, and the con- 
clusion arrived at, with the help of geological data and the fauna 
of the Antilles, was that the exchange between the North and 
South took place dunngthe Miocene epoch, at which period alone 
the Antilles were connected with Central America. 

Mr. G. A. Boulenger, F.R.S., described the new species of 
Reptilas discovered in Mexico by Dr. H. Gadow. 

Mr. G. A. Boulenger also presented a paper containing an 
acc^oiint of the Batrachians and Reptiles collected in South Afi icji 
by Mr. C. H. B. Grant and presented to the British Museum by 
Mr. 0. D. Rudd. 

Mr. F. E. Bebdard, F.R.S., communicated some notes on the 
Anatomy of the Yellow -throjited Lizard, Gerrhosan/rus flavigidaria. 

Mr. Bbddard also presented notes on the Cerebellum in the 
Exanthematic Monitor, Farantcs exanthmiaticmj and on tlie 
Cerebral Hemispheres in the Taraguira Lizard, Tropidwrm 


Mr. Richard Assheton,* F.Z.S.^ communicated a paper on the 
Fmtus and Placenta of the Spiny Mouse, Aeomys mhirhvm. 
The paper pointed out that the fcetus, received from the Society’s 
Gardens, was covered by a thin ^trichium which was perforated 
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hy the stouter hairs. The placenta was discoidal and olosaljr 
resembled that of the Mouse {Mus The trophoblast 

was greatly thickened, and formed a distal portion which was 
broken up into a system of large inegular spaces containing 
maternal blood, and a proximal portion with more regular 
channels containing maternal blood between which foetal vessels 
extended. The proximal wall of the yolk-sac was very vascular 
and much folded, but the folds <lid not become involved in the 
placental tissue as in some other Muridse. The course of the 
blood-circulation and details of histology were also described. 

A paper was communicated by the Rev. H.S. Gorham on some 
new Ooleoptera fi*om South Africa. The Beetles referred to were 
of the families Malctcodermataj Cleridaey and Erotylidce ; and had 
been collected by Dr. H. Brauns of Willowmoi'e, in Cape Colony, 
either at Willowmore or at Delagoa Bay in 1900 or 1901 ; and 
indicated that the Fauna of South Africa was rich in species of 
the two first families, and moi’e so than had been supposed in 
members of the latter family. One new genus was describwl. 

Dr. A. Smith Woodward, F.R.S., communicated a jmper by 
Baron Francis Nopcsa entitled “Remarks on the supposed 
Clavicle of the Saiiropodous Dinosaur Diplodocm'' 


This Meeting closes the Session 1904-1905. Tlie next Session 
(1905-1906) will commence in November next. 

The following pH|)ei>i have been received : — 

1. Mr. Martin Jacobv, F.E.S.— Descriptions of new Species of 
Oedwnychis and allied genera (Pliytophagous Coleopter^). 

2. Dr. Walter Kidd, F.Z.S.- On the Papillary Ridges in 
Mammals, chiefly Primates. 

3. Mr. F. E. Beddard, F.R.S.— On some points in the Vascular 
System of Hatteria (jompared with that of the Lacertilia and 
Crocodilia. 


Communications intended for the Scientific Meetings of the 
ZooLOOtCAL Society of London should be addressed to 

P. CHALMERS MITCHELL, Secretary. 

3 Hanover Square, London, W. 

June^ 1006, 



No. 22. 


ABSTRACT OP THE PROCEEDINGS 

OP thb 

ZOOLOGICAL SOCIETY OF LONDON* 

Hovember 1905. 


G. A. Boitlbnobr, Esq., F.R.S., Vice-President, in the Chair. 


The Secretary read a report on the additions that had been 
made to the Society’s Menagerie during the months of June, 
July, August, September, and October, 1905. 

Col. W. H. Broun exhibited the mounted head and skin of a 
white Water buck {Kohm elUpBiirrymnus) from British East 
Africa ; and two mounted heads of tlie Rhinoceros, one of which 
showeil abnormal growth of the anterior horn, whilst the other 
bore four horns, viz. two on the nose, one between the ears, and 
one nearly at the bock of the head. 

Tlie Hon. Walter Rothschild, F.Z.S., exhibited specimens of 
a very rare and interesting Marsupial, hitherto unique, in the 
Paris Museum, viz. Dactyhpsila palpator Milne- Ed w., which 
differed from />. trimrgata by the extremely thin prolonged 
second finger, 

Mr. Rothschild also exhibited two tusks which had been 
obtained by Baron Maurice de Rothschild during his recent 
expedition to Abyssinia. They were so unlike the normal tusks 
of any known animal that Mr. Rotlischild was of o 2 )inion they 
might belong to some new form. 

Mr. A. S. Hirst, F.Z.S., exhibited microscopic preparations 
of a new Hscmosporidian from the blood of an African Stork 

* This Abstract is published bj the Society at 3 Hanover Square, London 
W., on the Tuesday following the date of Meeting to which it refeiw. It wil 
be issued, free of extra charge, to all Fellows who subscribe to the Pubiicatiofis, 
along with the * Proceedings ’ ; but it may be obtained ou the day of publicatiou 
at the price of or, if deeireo, sent poet-free for the sum of Hix 

8hilHng$ per annum, payable iu advance^ 
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{Leptoptikia crimmiferm). He pointed out that this panwite 
belong to the genus Haltend/itm^ but differed from dmi- 
hwskyi in its greater size (stade moyen 7-10 ju), and also in its 
method of sporulation, in which the merozoites were more 
numerous, smaller, and arranged in a ball-like rounded mass* 
The name Halteridmm crurmniimi was proposed for the new 
species* 

Dr* P. L. ScLATKR, F.R.S., read a letter addressed to him by 
Mr. William Rodier, of Tambua Station, Oobar, N.S.W., con- 
cerning the continued success of Mr. Rodier's plan for counter- 
acting the Rabbit-pest, and explained the plan, which consisted 
simply in catching the rabbits ^ive and kilUng the females only, 
letting the males go free. 

Mr. Hexry Scherren, F.Z.S*, made some remai*ks, illustrated 
by laiitei’n-slides, on the Satyrus indicus of Tulpius, said to be 
the type of the genus Simia^ with the view of showing that the 
animal was a Gorilla, and was recognised before the middle of 
the eighteenth century as differing from a Chimpanzee. The 
distinction between the tschego and the ngina was, he said, 
known in England in the first (piarter of the nineteenth century. 

Dr. Walter Kidd, F.Z.S., read a paper, illustrated by lantern- 
slides, “ On the Papillary Ridges in Mammals, cliielly Primates.” 
The arrangements of the ridges on the liand and foot of 24 
species were shown and described, and their functions discussed. 
Arguments were brought forward to show that their primary 
function was to increiise the delicacy of the sense of touch. 

Mr. J. Lewis Bontuote, F.Z.S., cxjminunicated a paper on the 
Mammals brought back by the Til)et Mission. TJie collection 
was very small, containing examples of only some eight si)ecies 
three of which were described as new, viz. : — 

(1) VuLPBS VULPES WADDBLLi, subsp. n. Similar to V. v,Jla- 
vescenSy but the whole coloration much brighter, especially the 
median dorsal area, which was deep red and markedly distinct 
from the colour of the flanks, 

(2) Orioetulus LAMA, sp, n. Allied to C, but much * 

greyer in general coloration, and the tail somewhat longer and 
stouter. 

(3) Micbotits (Phacomys) waltoni, sp* n. Closely allied in 
skull-characters to PA. hlythi. The general coloration, however, 
was fulvous-grey, slightly greyer over the anterior part of the 
body. 

A communication from Dr* Einab Lonkbebo, C.M.Z.S., con- 
tained notes on the geographical distribution of the Okapi. 
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A oomnimiica.tion from Major G. F. Evans contained notes on 
obsermtions he had made on the Goral {Cemm goral) in Burmaa 

A l^per by Miss DoaornsA M. A, Bate contained an account 
of a collection of the Mammals of Crete. Examples of sixteen 
forms, of which six "were described as new subspe(*>ies, were con- 
tained in the collection, and these were enumerated and remarked 
upon in the paper. 


The next Meeting of the Society for Scientific Business will 
be held on Tuesday, the 28th November, 1905, at half-past Eight 
o’clock r.M., when the following communications will be made : — 

1. Mr. Oldfield Thomas, F.R.S.—The Duke of Bedford’s 
Exploration in Eastern Asia. List of Mammals obtained by 
Mr. M. P. Anderson in Japan. 

2. Mr. C, Tate Reoan, F.Z.S. — A Revision of the Fishes of 
the Family GcdaodidcB, 

3. Mr. J. Lewis Bonhote, F.Z.S. — The Mammalian Fauna 
of China. — Part I. Murwa\ 

4. Mr. R. Lydekker, F.R.S.— On Colour-evolution in Guerezas. 


The following Papers have been received ; — 

1. Mr. Martin Jacoby, F.E.S.— Descriptions of new Species of 
Oedionychia and allied Genei’a (Phytophagous Coleoptera). 

2. Mr, Bash FORD Dean. — Notes on the Living Specimens of 
the Australian Lung-fish {Ctrcdodus forsten) in the Zoologiciil 
Society’s Collection, 

3. Dr. Alfred Duges. — Description d’un Ophidien nouveau 
du Mexique [Morenoa orizahemis^ gen. et sp. nn.). 

4. Mr. L. Doncaster, F.Z.S. — On the Colour-vai’iation of the 
Beetle Gonioctena variabUia, 

5. Capt. E. Wall, C.Z.M.S, — Notes on a Collection of Snakes 
from Japan and the Loo Choo Islands. 

6. Mr. Percy I. Lathy, F.Z.S. — On Three new Forms of 
Butterfly of the Genus Haliconma, 

7. Mr. Frank E. Beddard, F.R.S. — On some Points in the 
Vascular System of Hatteria compared with that of the Lacertilia 
and the Crocodilia. 

8. Mr. Frank E. Beddard, P.R.S. — On a new Species of Pmto- 
drikba from the Shores of the Red Sea, 
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9. Mr. Fbank E. Bedbard, F,R.S,— On an Enchytracid Worm 
[Jh^dea hfroyi, np. n.) from India, destructive to the Eggs of a 
liocust [Acridivm sp.), 

10. Mr. Frank E. Beddard, P.R.8. — Further Contributions to 
the Anatomy, especially of the Vascular System, of Lacertilia. 

11. Mr. H, R, Hoog, F.Z.S. — On some Spidens of the Family 
Lycoaidce from South Australia. 

12. Br. J. G. DE Man, — On Species of Crustaceans of the Genera 
IHyohognathm Stimps. and Palcemon Fabr,, from Christmas Island, 

13. Mr W, Storks Fox, F.Z.S. — On Bones of the Lynx from 
Gales Dale, Derbyshire. 

14. Mr. Oldfield Thomas, F.RB.— On a Collection of Mam- 
in als from Persia and Armenia presented to the British Museum 
by Col. A. C. Bailward. 

1 5. Mr. G. Candler. — Field-notes on the Habits of the Vulture. 

16. Mr. R. Stafles-Browne, F.Z.S. — Note on Heredity in 
Pigeons. 

17. Mr. R. Lydekker, r.R.S. — The White-maned Sorow. 

18. Mr. B. S. Russell. — On Trickorhiza, a new Hydroid Genu s 


Communications intended for the Scientific Meetings of the 
Zoological Society of London should be addressed to 

P. CHALMERS MITCHELL, Secretary. 

3 Hanover Square, London, W. 

2Ut November^ 1905. 



. ABSTRACT OF THE PROCEEDINGS 


OF THE 

ZOOLOGIOAL SOCIETY OF L0ND0N.=^ 

November 28th| 1905. 

Dr. Henry Woodward, F.E.S., Vice-President, in the Chair. 


Mr. J. T. Cunningham, M.A., P.Z.S., exhibited some photo- 
^aphs of a horse bearing incipient boms. They were about 
^ inch in length, the left being slightly larger than the right, and 
there could be no doubt that they were outgrowths of the frontal 
bone. The growths were covered with normal skin and hair. 

Mr. Frank Slade, F.Z.S., exhibited photographs, which had 
been taken in the Horniman Museum at Forest Hill, of a Sea- 
Anemone {Anemmiia stdcata) in the process of division, 

Mr. Douglas English exhibited and made remarks upon a 
living albino specimen of the Field-Vole {Microtus agrestis) which 
liad been captured last July in Wales, 

Mr. G. A. Boulenger, F.R.S., exhibited a living lizard, Lacerta 
muralu, from Brozzi, province Florence, which he had received 
from Dr. A. Banchi, through the mediation of Dr. J. de Bedriaga, 
C.M.Z.S. The lizard belonged to the typical form of the Wall- 
Lizard, but was remarkable for its black coloration, above and 
below, Melanistic forms of the Wall- Lizard were well known on 
small islands in the Mediterranean, but, so far as Mr. Boulenger 
was aware, no black specimen had ever been recorded from the 
mainland. The scales across the body numbered 58 and the 
lamellar scales under the fourth toe 25 in the specimen exhibited ; 
these two numbers bein^ sufficient to distinguish the Brozzi 
lizard from the melanotic insulars previously described. 

Capt. Albert Pam, F.Z.S., made some remarks on a living 
specimen of the Violet-cheeked Humming-bird {Petaaopkora 
iohta) which he had recently brought home from Venezuela and 
presented to the Bociety’s Menagerie, He also gave a general 
account of the habits of these birds, as observed by him, in a wild 

* Thi« Abstract is published by the Society at 8 Hanover Square, London, 
W., on the Tuesday following the date of Meeting to which it refers. It will 
be issued, free of extra charge, to all Fellows who subscribe to the Publimtic^, 
along wiffi the * Proceedings* ; hut it may be obtained on the day of publication 
at Uie price of Sixpence^ or, if desist, sent post-free for the sum of Six 
Shiiii^gs per annum, payable in advance. 
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and captive state, and notes on their management and feeding 
while in confinement. 

Mr. W. R. Ogilvib-Giiant, F.Z.S., sent for exliibition a named 
set of the Birds collected in Japan by Mr. M. P. Anderson in 
connection with the Duke of Bedford's Exploration in Eastern 
Asia. No new species were obtained, but several of the specimens, 
were of special interest as illustrating stages of plumage not 
represented in the British Museum. 

Mr. R. Lydekker, F.Z.S., contributed a paper in which he 
described a transition in the general type of colouring from the 
wholly black Colohus guereza in one direction, through several 
intermediate forms, towards the bhick-and-white (7. cavdatm, 
and in another dii'oction towards C, velleroavs. 

In a second communication Mr. Lydbkkee described a mounted 
specimen of the White-maned Serow {Nemorhcudm arg^prochmtes 
Heude), of Szecliueii, the first example of the species ever re- 
ceived in England, and perhaps in Europe. 

Mr. Oldfield Tuomas, F.R.S., F.Z.S., read a paper on the 
Mammals collected in Japan by Mr. M. P. Anderson for His Gn^ce 
the Duke of Bedford, and presented by the latter to the National 
Museum. The collection was one of the most valuaVde for scientific 
purposes which had ever l>een received from any one region. 
Over 600 specimens had been obtained, belonging to 50 species 
and subspecies, of which several were described ns new. But 
the chief value of the collection lay in the fine series of properly 
localised specimens of species which had not been sent to Europe 
since the time of Temminck's ‘ Fauna Japonica,' By the help of 
these specimens the distribution of the species was fairly well 
showm, while the Museum would now possess examples of all the 
older known species suitable for comparison with their Allies from 
other parts of Eastern Asia, such specimens having been hitherto 
conspicuous by their absence. 

Of the new forms special attention was dii*ected to the fol- 
lowing : — 

Evoi’omys bedfordias, sp. n. 

A Craseomys allied to E, rufocanuSf but coloured more like 
E, glareohis, and with a longer, less hairy tail. 

Dimensions of the type : — Head and body 119 mm. ; tail 47 ; 
hind foot 20. 

Hah. Shinshinotsu, Hokkaido. 

Type. Male. Original number 23. 

Evotomys andbrsoni, sp. n. 

Allied to E, hedfordice^ but with longer tail and conspicuously 
less powerful teeth. 

Dimensions : — Head and body 120 mm. ; tail 84 ; hind foot 
18-5 

Hah. Tsunagi, N. Hondo. 

Type. Male. Original number 76. 
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Etoscoif nxsADo, ap* ti. 

A true EmUmyB^ coloured very like the European E, glareolm^ 
though more stro^y rufous. 

Bimensions : — ^Head and body 104 mm. ; tail 34 ; hind foot 17, 

McA, Aoyama, Hokkaido. 

Type. Female, Original number 107, 

SOEIX SHINTO, sp. n. 

A small species allied to S. minutus^ but with an unusually 
long tail. 

Dimensions : — Head and body 50 mm. ; tail 49 ; hind foot 1 1 *5. 

Hah. Makado, N. Hondo. 

Type, Male. Original number 47. 

Mr. 0. Tate Regan, B.A., F.Z.S., read a paper entitled “ A 
Revision of the Fishes of the Family GalaxOdce** Two genera 
were recognised, Galaxiae and Neochaniia, the Latter consisting of 
a single species only. Twenty-eight species of Galaxiae were 
described, including G, oUenijLattis Jenyns, found on the coasts 
and in the rivers of Australia, New Zealand and Chili, Patagonia, 
and the Falkland Is., and two peculiar to the Cape of Good Hope, 
five to New Zealand and the neighbouring islands, five to Chili, 
Patiigonia, and the Falkland Islands, and fifteen to Australia and 
Tivsmania. Five species were described as new to science. 

Mr. J. Lewis Bonhote, F.Z.S., communicated the first of a 
series of papers dealing with the Mammalian Fauna of China, 
The present part dealt with the Murinm, containing the genem 
Mu8 and Micromys^ glv^ing descriptions and synonymy as well 
jis emphasising the distinctive charactei’s by which the various 
species might be easily distinguished. Two species were described 
as new, of which the following are preliminary descriptions : — 

Mus HUANG, sp. n. 

Similar to Mus con/tmanuSf but general colour much brighter 
and tail without white tip. 

Mus LING, sp, n. 

Smaller than Mus huang and paler in general coloration. Very 
similar to Mm cremariventer Mill., but with bicolor instead of 
unicolor tail. 

Mr, F. E. Bepbaki), P.B.S., read a paper entitled “ Some 
Additions to the Knowledge of the Anatomy, principally of the 
Vascular System, of SaUeria^ Crocodilm, and ceitain Lacertilia.” 

A communication from Mr. Mabtin Jacoby, F,E.S., contained 
descriptions of 111 new species of Phytophagous Coleoptera of 
the fabaily Hcdticidee, 
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The next Meeting of the Society for Scientific Business will 
be hold on Tuesday, the 12th December, 1905, at half-past Eight 
o’clock P.M., when the following communications will be made : — 

1. Dr. J. E, Dueuden. — On tlie Habits and Reactions of Crabs 
bearing Actinians in their Claws. (Illustrated by lantern-slides.) 

2. Capt. F. Wall, C.M.Z.8. — Notes on a Collection of Snakes 
from Japan and the Loo Choo Islands. 

3. Mr. H. R. IIoGG, F.Z.S. — On some Spiders of the Family 
Lycosidm from South Australia. 

4. Mr. Oldfield Thomas, F.Il.S. — On a Collection of Mammals 
from Persia and Armenhi presented to the Biitish Museum by 
Col. A. C. Bailward. 


The^ following papers have been received : — 

1. Mr. Baskford Dean. - Notes on the Livdng Specimens of 
tlie Australian Lung- fish {Ceratodm forsteri) in the Zoological 
Society’s Collection. 

2. Dr. Alfred Duciks. — Description d’un Ophidien nouveau du 
Mexiijuo {Moi'enoa oi'izahensis^ gen. et sp. nn.). 

3. Mr. L, Doncaster, F.Z.S. — On the Colour- variation of the 
Beetle Go)i i octe n a var i ahilis. 

4. Mr. Percy I, JjVniY, F.Z.S. — On Three new Forms of 
Butterfly ot the Genus llelkotiim, 

5. Mr. Frank E. Beddard, F.Il.S. — On a new' Species of 
Poniodrilus from the Shores of the lied Sea. 

(). Mr. Frank K. Beddard, F.Il.S. -On an Enchvtracitl Worm 
{llenlca lefroyi, sp. n.) from India, desti'uctive to the Eggs of a 
Locust [AcrkUiim sp.). 

7. Dr. J. G. DE Man. -On Species of Ciiistatvans of the Genera 
Ptychoynathu'i Stimps. and Pdhpmon Fabr.,froin Christmas Island. 

8. Mr. W. Storks Fox, F.Z.S. — On Bones of tlie Lynx from 
Calcs Dale, Derbyshire. 

9. Mr. il. Staples-Bkowne, F.Z.S. — Note on Heredity in 
Pigeons. 

10. Mr. E. S. Russell. — On Trlchorhha^ a mnv H ydroid Genus. 

11. Messrs. Cecul Warburtox, F.Z.S., and N. D. F. Pearce. 
On new and rare British Oribalidip. 

12. Dr. J. W. Jexkinsun. — Notes on the Histology and 
Physiology of tlie Placenta in Ungulata. 


Communications intended for the Scientific Meetings of the 
Zoological Society of London should be addressed to 

P. CHALMERS MITCHELL, Secretary. 

3 Hanover Square, Taindon, W. 
hth December^ 1905. 
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ABSTRACT OF THE PROCEEDINGS 

OF THK 

ZOOLOGICAL SOCIETY OF LONDON* 

December 12th, 1905. 

Howard Saunders, Esq,, Vice-President, in the Chair, 


The Secretary read a repoii; on the additions that had been 
made to the Society’s Menagerie during the month of November 
1905. 

Tile Secretary also exhibited a coloured print, published by 
K. Ackermaun in July 1812, of Polito’s Royal Menagerie at Exeter 
^Change, London. 

Mr. A. H. Cocks, F.Z,S., exhibited twelve enlarged photographs 
of Whales t4iken by him at the Finwhaling Factories in East 
Finmarken in 1883-89, The species reprt'sen ted Ifegaptera 

longimana^ Bahvnopiera sibbaldiiy B, mmcidas^ and B, borealis* 

Mr, Oeoroe P, Mttdge, F.Z.S,, exhibited and made remarks 
upon a Dog fish with an apparently abnormal disposition of the 
digestive viscera, and an Earthworm 'with bifid tail, 

Mr. H. B. Fantham, B.Sc., F.Z.S., exhibited and made remarks 
11] >011 a new JlauuosporidLan parasite from the blood of a white 
Rat. 

Mr. Oldfield Thomas, F.R.S., exhibited the tail-vertebiw of a 
Dormouse of the genus Klimnys, which showed the phenomenon, 
liitherto unrecorded among Mammalia, of the regeneration of a 
bony structure in case of accident. 

The caudal vertebra, in this C4ise the twelfth, which had been 
originally broken across, ha.d grown out into a slender styliform 
appendix, 15 mm. in length, and rather less than 1 mm, in 
diametei*, the normal vertebra 0 of this part of the tail measuring 
about C X 2 mm. 

* This Ab^raet is published by the Society at 3 Hanover Square, London, 
W on the Tuesday following the date of Meeting to winch it refers. It will 
be issued, free of extra charge, to all Fellows who subscribe to the Publications, 
along with tlie ‘ Proceedings' ; but it may be obtained on the day of publication 
at the price of Sixpence, or, if desired, sent post-free for the sum of Six 
Shillings per annum, payable in advance. 



On further search two other specimens exhibiting the same 
structure had been found, and it appeared therefore that Dormice, 
like Lizards, were able partly to regenerate their tails, when 
these impoidiant balancing- organs got accidentally broken. 

Dr. W. G. lliDEWooD, F.Z.S., exhibited microscopic sections of 
the skeletal tube found in the restored tail of one of the Dormice 
{Graphiurus) exhibited by Mr. Thomas. Ife showed that the 
wall was made up of close-sc^t Inmellie, producing in a transverse 
section a fine concentric striation. Lacuna} with numerous 
branching canaliculi were disposed regularly in relation with the 
concentric striations, and the general eftect w^as that presented by 
a, traiisvei'sc section of the humerus or femur of a Frog. Internally 
to the bony laycu's and contiguous with the central jelly was a 
moderately thick layer, which was clear, homogeneous, and highly 
i-efractive. 

Dr. Ilidewood also exhibited, by W’ay of contrast, slides of the 
skeleton of the rc'stored tail of an Iguana Lizard, the skeletal 
tube in this case being composed of calcified fibro- cartilage and 
not of bone. 

In a paper communicated to tbo Society by Prof. Hickson, 
F.Il.S., a,nd illustrated by lantern-slides, Prof. J. E. Duerden, of 
tlie Rhodes llnivcMsii.y College, (Jrahamstown, Cape Colony, gave 
an accoind. of hiA ol)S(‘rvations and experirnenfs on the habits and 
reactions of Crab.s la^ariiig 8t‘a-Anemones in their claws. 

A cominnnicalion from Capt. F. Wall, C.M.Z.8., contained 
notes on a large colled, ion of Hnakes made by Mr. Alan Owston 
in Japan and tlie boo Choo l.slands. 

Mr. H. R. F.Z.8., read a paper on a collection of Soulh 

Australian S])iders of the family LycoNidcp contained in tbo 
Museum at Adi'laide. He stated that this w^as one of the most 
widely distiihnt(Ml families of Ai'aehnida, hut that, exe(‘j)t in size, 
the many foj nis vaib d hut very little in general characteristics 
from the tyjie species found in Italy and vSpain. Thirteen S 2 )e<*ics 
were remarleil u]Mm, ten of wdiich w^ere descrihed as new. 


Mr. Oldfield Thomas, F.R.H., road a pa2)ei* on a collection of 
Mammals which had IwMii obtained by Col. A.C. Railward during 
a shooting-trip through Persia and Armenia <luring the past 
summer, and Mhich had now been j)iesented to the National 
Museum. The specimens had been trajiped and j^repared by 
Mr. R. B. Woosnam, who accompanied Col. Bail ward. 

31 species were enumerated, and special attention was drawn to 
the discovery of Gahniyscus, a j>rimitivo Murine the only ally of 
which, amongst recent forms, was the N. American Peromyscas, 
The following novelties were deseril)ed : - 
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Calomyscus bailwardi, g. et sp. nn. 

Teeth as in Peromyacus, Tail long, heavily pencilled. Ears 
very large. Colour rich sandy buff above, white below. 

Dimensions : — Head and body 78 mm. ; tail 87 ; hind foot 
20*t5 ; ear 21*5. Skull: greatest length 26; length of upper 
tooth-row 3*3. 

Hah, Mala-i-Mir, N.E. of Ahwaz, Persia. 

Type, Male. B.M. No. 5.10.4.68. 

PlPISTRELLUS ALADDIN, Sp. n. 

A very small species allied to P. namia and P. mimus. Small 
anterior premolar in the tooth-row. Colour pale. 

Forearm 31 mm. Greatest length of skull 11*3. 

Hah. Derbend, W. of Isfahan. 

Type. B.M. No. 5.10.4.13. 

Ellobius woosnami, sp. n. 

Colour as in E. laiescena. Teeth of much simpler pattern, the 
last molar, above and below, nearly as simple as in E. talpmus. 

Head and body 112 mm.; tail 16; hind foot 23. Greatest 
length of skull 32. 

Hah. Duinboneb, N. of Isfahan. 

Type, Female. B.M. No. 5.10.4.65. 

A communie^ation from T)r. Alfred Dugks contained the de- 
scription of a new Mexic^in Snake. 

Mr. liEONARD DoNfASTER, F.Z.S., contributed a paper on the 
c<)loui’-\ Mi'iation of the Beetle (Jloniocte.na varialnlis. The material 
on which the jwiper was ba.sed was collected almost entirely at 
Granada, and tJie Author found that, although the insect was 
extraordinarily variable, when a large collection was examined 
the ])eetles could be classified into two chief groups with but few 
intermeilinte foi'ius. 

Mi‘. F. E. Beddard, F.R.S., contributed two papers describing 
two new species of worms, one a Pmitodrilua from the shores of 
the Bed Sea, and the other an Encliytrspid of the genus Henlea 
from India, which was destructive to the eggs of the Locust. 

A paper w^as read from Dr. J. G. de Man, in which he describeil 
tAvo species of Decapod Cruvstacea, a Crab and a Prawn, collected 
by Dr. B. Hanitsch, of Singapore, from a small artificial fresh- 
water pool on Christmas Island. The interest of their occurrence 
li(\s in the fact that previous to the construction of the reservoir, a 
few j’^ears ago, there' seems to have been no possible liabitat for 
tliese animals on the island, and they must have been introduced 
since that time, perhaps by migration from the sea. The Crab 
was referred to Ptychognatkm p^isillm^ a species described by 
Heller from the Nicobar Islands forty years ago and not since 
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found. The Prawn was made the type of a new variety of Palamon 
lar^ both the variety and the typical form having a wide distri- 
bution in countries bordering the Indian Ocean, 

Mr. Richard Staples -Browne, F.Z.S., contributed a paper 
containing the results of experiments he had made in connection 
with the heredity of webbed feet in Pigeons. 

Mr. Cecil Warburton, F.Z.S., read a paper, prepared by himself 
end Mr. N. I), F. Pearce, on new and rare British Orihatidce* 
Eleven species w^ero remarked upon, of which seven were described 
as new to science, and two were recorded for the first time as 
being Biitish. The nymph of Serrarius microcephalm was de- 
scribed for the first time, and it was pointed out that Gustama 9 ol 
of Kramer was a nymph of an unknown species of Serraritia, 


The next Meeting of the Society for Scientific Business will 
be held on Tues^lay, the 16th January, 1906, at half-past Eight 
o’clock p M., when the following communications will be made : — 

1. Mr. W. Storks Fox, F.Z.S. — On Bones of the Lynx from 
Gales Dale, Derbyshire. 

2. Mr. J. Lewis Bonhote, F.Z.S. — On Mammals from South 
Johore and Singapore collected by Mr. C. B. Kloss. 

3. Mr. F. E. Beddard, F.R.S. — Contributions to the Anatomy 
of the Ophidia. 

4. Mr. Charles S. Tomes, M.A., F.R.S. — On the Minute 
Structure of the Tet^th of Creodonts, with especial reference to 
their suggested Resemblance to Maisupials. 

The following Papers have been received : — ■/ 

1. Mr. Bashford Dean. — Notes on the Living Sp^crmens of 
the Australian Lung-fish (Ceratodus forsteri) in the Zoological 
Society’s Collection. 

2. Mr. Percy I. Lathy, F.Z.S. — On Three new Forms of 
Butterfly of the Oenus Ileliconius, 

3. Mr. E. S. Russell. — On Trichorhiza, a new Hydroid Genus. 

4. Dr. J. W. J ENKiNsoN, — Notes on the Histology and 
Physiology of the Placenta in Ungulata. 

5. M iss Gertrude Ricardo. — Desciiption of a new Genus of 
the Tahatiidoe. 

6. Dr. Jean Roux. — Synopsis of the Genus Xectophryne, 

7. Mr. J. S. Spurrell. -—On the Angle of the Jaw. 


Communications intended for the Scientific Meetings of the 
Zoological Society op London should be addressed to 

P. CHALMERS MITCHELL, Secretary. 

3 Hanover Square, London, W. 

\%th December^ 1905. 
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